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INTRODUCTORY  VIEW 


OF  THE 


NERVOUS  SYSTEM. 


There  can  be  no  natural  division  of  the  nervous  system, 
for  it  is  a whole  so  connected  in  function,  that  no  one  part  is 
capable  of  receiving  or  imparting  any  sensation,  or  of  perform- 
ing the  operation  of  the  intellect. 

The  system  has,  notwithstanding,  been  arbitrarily  divided 
into  the  brain  and  nerves  ; the  brain  being  subdivided  into 
the  cerebrum,  cerebellum,  and  medulla  oblongata  ; while  the 
nerves  are  subdivided  into  the  nerves  of  the  senses,  the  vital 
and  involuntary  nerves,  the  nerves  of  voluntary  motion. 

The  brain  is  defined  to  be  that  soft  mass  contained  within 
the  cranium,  from  which  the  nerves  are  propagated  to  the 
organs  of  the  senses  and  over  the  body,  bestowing  sensation, 
and  acting  as  the  agents  of  the  will.  It  is  believed  to  be  the 
receptacle  of  sensation  and  the  instrument  of  thought ; but  our 
ideas  of  its  functions  are  vague  and  imperfect. 

The  substance  of  the  brain  is  delicate  and  soft,  and  possesses 
a degree  of  elastic  resistances  but  the  nerves  are  firm,  hard, 
and  devoid  of  elasticity  ; because,  though  their  peculiar  sub- 
stance has  equal  delicacy  with  the  brain,  their  membranes  give 
them  firmness  and  strength  to  enable  them  to  pass  through  the 
moving  parts  of  the  body  without  being  bruised,  or  having 
their  function  affected.  The  substance  of  the  brain  is  protect- 
ed and  supported  by  the  scull  and  dura  mater  : its  peculiar 
matter  is  supported  and  nourished  by  the  pia  mater.  The 
nerves  contain  the  same  matter  with  the  brain  ; but  in  their 
course  through  the  body  this  matter  is  disguised  by  the  pecu- 
liar structure  of  their  membranes,  which,  while  they  support 
their  substance,  nourish  them  also,  as  the  membranes  do  the 
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brain.  But  the  extremities  of  the  nerves  are  again  reduced  to 
the  same  delicate  texture  with  the  brain. 

In  the  structure  of  the  brain  and  nerves  there  is  an  analogy 
with  the  other  parts  of  the  body.  In  a bone  or  a muscle  there 
is  the  same  intexture  of  membranes  supporting  the  peculiar 
substance  which  is  the  characteristic  of  the  part,  and  conveying 
blood  vessels  for  its  nourishment.  The  muscular  fibres,  or 
the  earth  of  bone,  are,  in  the  midst  of  this  investing  membrane, 
peculiar  parts  distinct  in  their  properties,  as  the  medullary 
substance  of  the  nerves  is  amidst  the  cellular  membrane,  which 
divides  them  into  fasciculi,  and  gives  them  their  fibrous  ap- 
pearance. 

When  it  is  said  that  the  nerves  are  productions  of  the  brain, 
we  are  not  to  understand  that  they  are  propagated  from  it  to 
the  distant  parts  of  the  body,  as  if  drawn  out  from  it  like  a 
thread  from  the  wool.  In  the  embryo  the  nerves  are  laid  in 
their  sheaths,  extending  to  the  remotest  parts  of  the  body. — 
They  are  connected  with  the  brain,  and  in  this  sense  they  may 
be  considered  as  elongations  of  it,  the  perfect  function  of  both 
depending  upon  their  union.  But  they  have  powers  indepen- 
dently of  the  brain  ; and  often  an  animal  is  produced  having 
no  brain  ; and  yet,  in  such  embryo,  the  animal  functions  are 
sufficiently  perfect. 

In  the  same  manner,  when  the  trunk  of  the  nerve  of  a limb 
is  cut,  it  is  only  deprived  of  its  connection  with  the  brain,  the 
centre  of  the  nervous  system  ; and  little  further  effect  is  produ- 
ced than  the  destruction  of  the  powers  of  the  will  over  the 
limb  ; the  nutrition  and  growth  of  the  part  continue,  and  the 
action  of  those  parts,  which  are  independent  of  the  will,  as  the 
muscular  power  of  the  vessels  of  the  limb,  remains  entire. 

The  nerves  of  animals  are  in  proportion  to  the  size  of  their 
bodies  ; but  in  many  of  the  great  tribes  of  animals  the  brain 
bears  no  such  proportion.  The  nerves  of  the  organs  also  bear 
a relation  to  the  necessities  of  the  animal,  not  to  the  size  of  the 
brain.  If  the  procuring  of  sustenance  depend  upon  the  power 
of  the  organ  of  smelling,  or  upon  the  ear,  or  the  eye,  or  even 
the  bill,  an  additional  supply  of  nerves  is  provided,  or  a peculiar 
apparatus  of  nerves  suiting  to  the  exigency.  This  also  shews 
a property  in  the  nerves  independent  of  the  brain. 

We  come  to  this  conclusion,  that  the  nerves  are  analogous 
to  the  brain,  (being  indeed  a matter  similar  in  structure  and 
function  to  it,)  diffused  over  the  body,  and  included  like  it  in 
the  pia  mater,  or  in  a similar  delicate  and  vascular  membrane, 
and  that  their  proper  substance,  consisting  like  the  brain  of  a 
cineritious  and  medullary  matter,  is  nourished  by  these  mem- 
branes. We  must  conclude  also,  that  they  are  more  indepen- 
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dent  of  the  brain  than  the  brain  is  of  them  ; for  the  nerves  are 
capable  of  continuing  the  operations  of  the  animal  body  inde- 
pendently of  the  brain  ; but  without  the  communication  of 
sensation  through  the  nerves  to  the  brain,  its  function  must  be 
unexercised. 

The  nerves,  in  their  course  through  the  body,  form  gangli- 
ons, plexus,  and  networks.  Bv  these  a more  universal  con- 
nection of  the  several  branches  of  the  system  is  maintained,  so 
that  few  if  any  nerves  can  be  traced  to  one  point  or  origin. — 
When  the  nerves  form  ganglions,  (which  are  like  knots  or 
swellings  upon  them,)  their  fibres  are  split  and  irregularly 
dispersed,  while  there  intervenes  a peculiar  substance  resem- 
bling the  striae  of  the  cineritious  substance  in  the  brain.  From 
every  analogy  we  must  suppose,  that  those  ganglions  answer 
in  a less  degree'the  purpose  of  that  more  universal  connection 
which  the  nerves  have  with  the  brain. 

In  their  extremities  again  the  nerves  are  peculiarly  organiz- 
ed : a nerve,  in  its  course,  is  incapable  of  receiving  any  distinct 
sensation  ; when  injured,  it  conveys  to  us  the  unde  finable  sen- 
sation of  pain  ; and  from  the  connection  with  the  muscles,  and 
with  the  whole  system,  it  shakes  the  limb  with  involuntary 
tremors,  or  sudden  spasms.  The  susceptibility  of  those  pecu- 
liar impressions  which  the  organs  of  the  senses  convey,  de- 
pends upon  a structure  distinct  from  that  of  the  brain,  and  dis- 
tinct also  from  that  of  the  nervous  cords  ; and  this  organization 
is  so  peculiar,  that  the  nerves  of  one  sense  are  quite  incapable 
of  receiving  the  impressions  which  those  of  another  are  fitted 
to  convey,  though  apparently  to  our  reasoning  those  impres- 
sions appear  to  be  capable  of  producing  a stronger  effect  upon 
the  nerves. 

As  the  vital  organs  must  be  in  perpetual  action  to  support 
life,  nature  has  guarded  those  functions  by  making  them  inde- 
pendent of  the  will,  and  less  immediately  dependent  on  the 
function  of  the  brain.  This  is  a provision  which  allows  the 
exhausted  mental  and  bodily  functions  to  be  recruited  by  sleep, 
while  the  operations  of  the  animal  body  necessary  to  life  go  on 
uninterrupted. 

It  is  an  additional  reason  for  believing  the  use  which  we 
have  assigned  to  the  plexus  and  ganglions  to  be  the  true  one, 
that  those  nerves  which  supply  the  vital  organs  arise  by  small 
twigs  from  the  brain,  take  a long  course  through  the  body, 
and  neither  swell  out  into  large  nerves,  nor  are  finally  distri- 
buted until  they  have  received  many  additions,  and  formed 
several  remarkable  plexus  and  ganglions. 

As  in  sleep  the  vital  functions  continue  uninterrupted,  so 
the  diseases  of  the  brain,  which  resemble  sleep,  suddenly  de- 
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prive  the  body  of  all  voluntary  exertion,  while  the  vital  motion 
remains  for  a time  unimpaired,  and  sinks  gradually  ; for  no 
part  of  the  body  is  altogether  independent  of  the  healthy  func- 
tion of  the  brain. 

It  is  necessary  also  that  we  should  recollect  the  connection 
of  the  higher  attributes  of  a living  being  with  the  animal 
economy. 

The  brain,  the  nerves,  and  the  nervous  expansions  in  the 
organs  of  the  senses,  are  dependent  for  the  perpetual  renewal 
and  support  of  their  function  upon  the  circulation  of  the  blood. 
We  should  be  tempted  to  imagine,  that  the  nervous  system 
were  a nobler  part  of  the  economy,  did  we  not  frequently  see 
the  powers  of  the  mind  as  well  as  the  functions  of  the  nerves 
disturbed,  or  altogether  overthrown  by  the  irregularities  of  the 
bodily  system  ; were  we  not  thus  reminded  of  that  circle  of 
connections  and  mutual  dependences  which  support  the  whole. 
If  the  tide  of  blood  flow  too  rapidly  upon  the  brain'  the  intel- 
lect is  disordered,  the  ideas  come  in  rapid  and  irregular  suc- 
cession. If  the  exit  of  the  blood  from  the  head  be  obstructed, 
there  is  an  obstruction  to  the  circulation  of  the  blood  in  the  ex- 
tremities of  the  vessels  of  the  brain  ; the  function  of  the  brain 
is  suddenly  suppressed,  because,  though  its  attributes  seem  so 
peculiar,  it  requires  the  perpetual  circulation  of  the  blood 
through  it  to  renovate  its  powers. 

The  effect  of  the  circulation  of  the  blood  through  the  nerves 
of  the  limb  is  not  less  remarkable.  If  the  nerve  of  a limb  be 
cut  or  tied,  the  animal  can  no  longer  move  the  limb,  having 
lost  the  power  of  the  will  over  it.  But  if  the  great  artery  of  a 
limb  be  tied,  the  function  of  the  nerve  is,  in  a short  time, 
equally  destroyed,  because  the  circulation  of  the  blood  through 
the  nerve  being  obstructed,  it  loses  its  powers,  and  is  no  longer 
a living  part. 

Thus,  whilst  the  moving  powers  of  the  circulation  of  the 
blood  are  dependent  on  the  state  of  the  nervous  system,  the 
nervous  system  is  as  immediately  dependent  on  the  healthv 
state  of  the  blood,  and  the  velocity  of  the  circulation. 

With  this  general  view  of  our  subject,  we  proceed  to  inves- 
tigate the  anatomy  of  the  brain  as  a distinct  part,  without  for- 
getting the  unity  of  the  system. 
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A.  A.  Hemispheres  of  the  Cerebrum. — B.  Corpus  Callosum.— »C.  Rapha. 


CHAP.  I. 


OF  THE  MEMBRANES  OF  THE  BRAIN,  AND 
OF  THE  SUBSTANCE  AND  TEXTURE  OF  THE 
BRAIN  ITSELF. 


OF  THE  DURA  MATER. 


Many  authors,  while  they  describe  the  cranium  as  con- 
taining the  brain,  conceive  that  it  also  gives  it  shape.  But 
the  brain  is  formed  before  the  bones  which  invest  it.  The  first 
thing  that  vve  observe  in  the  embryo  is  the  disproportionate 
size  of  the  brain  to  the  diminutive  body.  The  ossification  of 
the  bones  of  the  scull  is  a gradual  process.  The  brain,  already 
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formed,  is  invested  with  the  strong  membranes  ; and  betwixt 
the  laminse  of  the  outer  membrane,  the  points  of  ossification 
commence,  and  are  not  completed  until  the  ninth  year.  The 
bony  matter,  which  is  deposited  betwixt  the  layers  of  this 
membrane,  retains  a firm  connection  and  interchange  of  vessels 
with  the  now  apparently  distinct  membranes  on  its  inner  and 
outer  surfaces.  The  outer  layer,  which  is  so  strong  in  chil- 
dren newly  born,  becomes  the  delicate  pericranium,  whilst  the 
inner  layer  is  the  dura  mater.  Thus  we  find  that  the  bones  of 
the  head  are  moulded  to  the  brain,  and  the  peculiar  shapes  of 
the  bones  of  the  head  are  determined  by  the  original  peculiari- 
ty in  the  shape  of  the  brain. 

This  view  corrects  an  error  into  which  many  have  fallen, 
that  the  dura  mater  and  the  vessels  ramifying  upon  it  impress 
their  form  upon  the  solid  bones,  and  wear  channels  upon  their 
surface  by  their  incessant  pulsation.  The  membranes  and 
vessels  precede  the  formation  of  the  bone,  and  the  osseous 
matter  is  deposited  so  as  to  be  moulded  round  the  vessels.* * * § 

Thus  the  dura  mater  may  be  considered  as  the  internal  pe- 
ricranium.f 

The  dura  materj:  is  a firm  and  somewhat  opaque  membrane. 
When  the  scull-cap  is  torn  off,  and  it  is  cleaned  from  the  blood 
which  escapes  from  the  ruptured  vessels,  it  is  seen  marbled 
with  azure  and  rosy  colours.  It  partakes  more  of  the  former 
in  youth  than  in  those  advanced  in  years,  or  in  the  robust  and 
sanguineous.^  Its  outer  surface  is  rough,  from  the  adhesions 
to  the  bone  being  torn  up  ; but  on  the  surface  lying  in  contact 
with  the  brain,  it  is  smooth,  shining,  and  of  a pearl  colour. 

Although  the  dura  mater  is  really  the  strongest  membrane 
of  the  body,  it  is  yet  divisible  into  laminae  ; these  are  strength- 
ened and  firmly  connected  by  the  intertexture  of  strong  fibres. 
Most  anatomists  describe  it  as  composed  of  two  laminae. — 
Some  however  describe  three  laminae — the  outer  lamina,  or 
squamosa;  the  middle,  or  filarr.entosa  ; and  the  internal  (be- 
ing smooth  and  uniform,)  the  lamina  membranosa.|| — But  to 

* Albini  Acad.  Anat.  “ Quomodo  cranium  crefcertdo  accommodat  fe  eis  qua: 
continet.’’ 

Fifcher,  Differtatio  de  niodo,  quo,  ofTa  fe  vicinis  accommodant  partibus. 

+ Some  regard  only  its  external  lamina  as  the  internal  pericranium.  Fallopius 
firft  viewed  the  dura  mater  in  this  light,  and  he  is  followed  by  the  belt  anato- 
mifls. 

The  membranes  of  the  brain  have  the  name  of  mater,  becaufc  they  defend  the 
brain,  and  protedl  its  tender  fubftance,  or,  according  to  l'ome  anatomills  of  the 
Arabian  fchool,  becaufe  the  other  membranes  of  the  body  are  produced  from  them. 
Before  Galen,  the  term  Meninx  was  common  to  all  the  membranes  of  the  body, 
afterwards  it  was  appropriated  to  thofe  of  the  brain. 

§ Malacarne  Encefalotomia  Nuova,  p.  19. 

| Malacarne,  p.  i;.  It  is  deferibed  as  partly  tendinous,  partly  ligamentous: 


Voi . in . 


F.  6. 


the  Scn.il  i mp  of  a Child,  before  it  be  fatly  Ossified  1 ike  Fontanellc.  2 the  Pericranium 
extremely  VusiiiJLaf  .?  the. Longitudinal  Units  opened  by  cutting  up  the  membrane 


in  ike  etlrectijon  of  tike  Sagittal  Suture . 
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separate  the  dura  mater  into  such  laminae,  it  will,  I believe, 
be  necessary  to  dry  it  and  tear  it  into  shreds.  No  doubt  it  may 
be  possible  thus  to  tear  it,  as  some  have  done,  into  four,  six, 
seven,  or  even  eight  laminae  or  squamae.  It  is  to  be  regretted 
that  anatomists  should  have  been  proud  of  such  dissections,  or 
that  any  such  descriptions  should  be  thought  creditable  to  their 
authors,  or  discoverers  as  they  are  called. 

The  dura  mater  is  insensible  ; it  has,  in  the  way  of  experi- 
ment, been  pricked  and  injured  by  every  possible  contrivance, 
by  mechanical  and  by  chemical  stimulants  ; yet  the  animals, 
the  subjects  of  such  cruel  experiments,  have  given  no  sign  of 
pain.*  Before  this  fact  of  the  insensibility  of  the  dura  mater 
was  thus  established,  physicians  regarded  this  membrane  as 
the  seat  and  origin  of  man)'-  diseases. f 

Formerly  the  natural  connection  of  the  scull  and  dura  mater 
was  so  resolutely  denied — so  hotly  contested  among  the  vari- 
ous parties  in  anatomy  and  surgery,  that  we  might,  by  reading 
their  disputes,  almost  doubt  one  of  the  plainest  and  most  obvi- 
ous facts,  were  not  the  closeness  of  this  connection  sufficiently 
proved  by  the  manner  of  the  original  formation  of  the  cranium, 
by  the  resistance  to  the  tearing  up  of  the  cranium,  and  by  the 
bleeding  surface  of  the  dura  mater  ; or,  if  further  proof  be 
required,  we  may  macerate  these  bones  and  their  membranes 
in  acids,  when  the  laminae  of  the  dura  mater  will  be  seen  inti- 
mately connected  with  the  bone,  while  the  pericranium  and 
outer  laminae  of  the  dura  mater  are  seen  to  be  continued  into 
each  otherj:,  by  the  intermediate  cellular  texture  in  which  the 
earth  of  the  bones  is  deposited.^ 

The  dura  mater  adheres  more  firmly  to  the  bone  in  young 
subjects,  because  the  bone  is  yet  imperfect,  and  its  surface 
spongy  and  rough  ; and,  for  the  same  reason,  it  is  more  firmly 
attached  to  the  scull  in  the  chronic  hydrocephalus,  because  the 
ossification  is  imperfect. 

that  is  to  fay,  of  a nature  refembling  thefe,  yet  not  altogether  the  fame.  Vicq 
d’Azyr  found  it  feparated  by  purulent  matter  into  two  laminas,  the  fibres  of 
which  had  a different  direblion.  Acad,  de  Sciences,  An  1781.  p.  497. — Bartholin 
Sp.  Hiftor.  Anatomic. 

* Zinn.  Exper.  circa  corpus  callofum,  cerebellum,  duram  meningem. — Mem. 
par  Haller  fur  les  parties  fenfibles  et  irritables. — Blegny  Journal  de  Med.  An  1 . 
p.  16. 

f See  Hoffman.  Med.  Ration,  part  2.  fee.  ii.  c.  1.  § 2.  and  Boneti  Sepulch. 
Anat.  lib.  i.  fee.  1. 

J Vicq  d’Azyr  Memoir,  de  l’Acad.  Roy.  1781,  p.  497,  and  Malacarne  (Ade- 
renze  della  D.  M.  allae  pareti  interne  del  cranio),  p.  24. 

§ Taking  a portion  of  the  dura  mater  betwixt  the  finger  and  thumb,  we  can 
feel  the  two  lamina  moving  upon  each  other,  from  a slight  degree  of  laxity  in  the 
connecting  cellular  substance.  This  cellular*  texture  is  demonstrated  by  Malacarne, 
by  forcibly  injecting  quick-silver  betwixt  the  layers  of  the  membrane. 
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It  frequently  adheres  so  firmly  to  the  scull-cap,  as  to  leave 
its  outer  lamina  adhering  to  the  scull  when  it  is  raised.  It  ad- 
heres more  firmly  along  the  sutures,  and  from  this  cause, 
when  the  scull  is  injured,  and  matter  is  formed  under  it,  the 
dura  mater  will  be  separated  on  each  side  of  the  suture,  and 
still  retain  its  adhesion  to  the  suture,  so  as  to  divide  the  matter, 
and,  consequently,  prevent  the  full  evacuation  of  the  matter 
when  the  trepan  has  been  applied  on  one  side  of  the  suture. 
The  dura  mater  adheres  also  with  peculiar  firmness  to  the 
base  of  the  scull,  because  of  the  numerous  chinks  and 
foramina. 

GLANDS  OF  THE  DURA  MATER. 

Upon  the  external  surface  of  the  dura  mater  there  are  little 
holes,  from  which  emerge  fleshy-coloured  papillae,  and  which, 
upon  examining  the  scull-cap,  will  be  found  to  have  corres- 
ponding foveae.  These  are  the  glan  dulse  Pacchioni.* * * §  They 
are  in  number  from  ten  to  hfteenf  on  each  side,  and  are  seen 
chiefly  lateral  to  the  course  of  the  longitudinal  sinus.  These 
bodies  were  supposed  by  Pacchioni  to  be  glands.  When 
pressed  they  give  out  a fluid  ; but  in  this  they  do  net  differ 
from  the  loose  common  cellular  membrane.  As  they  are 
chiefly  seen  along  the  line  of  the  great  sinus,  and  are  not  scat- 
tered over  the  whole  dura  mater,  their  supposed  use  of 
moistening  the  surface  of  the  membrane:}:  is  quite  improbable  ; 
and,  indeed,  this  is  a part  of  that  unfounded  hypothesis  which 
supposed  an  interstice  betwixt  the  dura  mater  and  scull,  and 
ascribed  motion  to  this  membrane.  The  surfaces  of  the  dura 
and  pia  mater,  where  they  are  in  contact,  being  of  the  nature 
of  the  secreting  surfaces  of  the  investing  membranes  of  the 
other  viscera,  require  no  such  further  aid  in  moistening  them, 
or  preventing  their  adhesion.  Many  glands  are  described  by 
authors  in  the  substance,  and  upon  both  surfaces  of  the  mem- 
brane.§  Of  the  bodies  which  adhere  to  the  surface  of  the  pia 
mater,  and  of  those  also  which  are  to  be  seen  in  the  sinuses, 
we  shall  speak  afterwards,  when  considering  the  veins  which 
enter  the  longitudinal  sinus. 


* See  M.  Littre  Acad.  Roy.  des  Sciences  1704,  Hist.  p.  32.  art.  19. 

t Haller,  EL  Phys.  p.  106,  Mem.  par  M.  Vicq  d’Azyr  Mem.  dc  l’Acad.  Roy, 
1781,  p.  497- 

f Viz.  the  opinion  of  Fantonins, 

§ Malacarne,  fee.  94. 
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ARTERIES  OF  THE  DURA  MATER. 

T his  membrane  must  necessarily  be  supplied  with  vessels 
for  its  own  nourishment,  for  that  of  the  contiguous  bone,  and 
for  the  perpetual  exudation  of  the  fluid,  or  halitus  rather, 
which  moistens  or  bedews  its  internal  surface.  We  may 
divide  the  arteries  of  the  dura  mater  into  anterior,  middle, 
and  posterior.  The  first  proceeding  from  the  ophthalmic  and 
ethmoidal  branches  ; the  second  from  the  internal  maxillary 
and  superior  pharyngeal ; the  posterior  from  the  occipital  and 
vertebral  arteries. 

The  principal  artery  of  the  dura  mater,  named,  by  way  of 
distinction,  the  great  artery  of  the  dura  mater,  is  derived 
from  the  internal  maxillary  artery,  a branch  of  the  external 
carotid.  It  is  called  the  spinalis,  or  spheno-spinalis,  from  its 
passing  into  the  head  through  the  spinous  hole  of  the  sphenoid 
bone,  or  meningea  media,  from  its  relative  situation,  as  it 
rises  in  the  great  middle  fossa  of  the  scull.*1  This  artery, 
though  it  sometimes  enters  the  scull  in  two  branches,!  usually 
enters  in  one  considerable  branch,  and  divides  soon  after  it 
reaches  the  dura  mater  into  three  or  four  branches,  of  which 
the  anterior  is  the  largest ; and  these  spread  their  ramifications 
beautifully  upon  the  dura  mater,  over  all  that  part  which  is  op- 
posite to  the  anterior,  middle,  and  posterior  lobes  of  the  brain. 
Its  larger  trunks  run  upon  the  internal  surface  of  the  parietal 
bone,  and  are  sometimes  for  a considerable  space  buried  in  its 
substance.  The  extreme  branches  of  this  artery  extend  so  as 
to  inosculate  with  the  anterior  and  posterior  arteries  of  the 
dura  mater,  and  through  the  bones  (chiefly  the  parietal  and 
temporal  bones)  they  inosculate  with  the  temporal  and  occi- 
pital arteries-! 

The  meningeal  artery  has  been  known  to  become  aneuris- 
mal  and  distended  at  intervals,  it  has  formed  an  aneurism, 
destroying  the  bones,  and  causing  epilepsy.^ 

* Malacarne,  parte  i fee.  100. 

f Soemmerring  de  Corp.  Hum.  fab.  tom.  v.  p.  142.  This  is  not  the  foie  artery 
fent  to  the  dura  mater  from  the  internal  maxillary,  a twig  alfo  rifes  from  that 
branch  which  goes  to  the  pteregoid  mufcles  and  parts  about  the  Euftachian  tube — . 
it  enters  the  fctdl,  and  is  diftributed  to  the  5th  pair  of  nerves,  and  to  the  dura 
mater  and  cavernous  finus.  Another  enters  with  the  inferior  maxillary  nerve  by 
the  foramen  ovale,  and  rifes  upon  the  dura  mater. 

1 Malacarne. — “ Antrorfum  ramis  arteriae  ophthalmic*,  retrorfum  ramis  arter- 
iarum  vertebralium,  fecuti  etiam  crebro  fibi  ipfi,  nec  non  epicranii  ramis,  e.  g.  ex 
arteria  occipitali  ortis  etc.  in  embryonibus  potiffimum  conlpicuis  inofculatur.1’ 
Soemmerring,  tom.  v.  p.  142. 

§ Malacarne,  p.  1.  fee.  105.  “ PofTono  le  arterie,  della  D.  M.  devenire  aneu- 

nimatiche,  il  ehe  ho  veduto  in  due  cranii,  in  uno  dei  quali  l’arteria  fpinofa  era- 
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The  Scull  Cap  with  the  D.  M.  adhering. 


I.  Falx.  2.  Tentorium , 3.  Longitudinal  Sinus.  4.  4.  great  Lateral  Sinufes,  5.  Fourth 
Sinus.  6.  artery  of  the  D.  M. 

OF  THE  SEPTA  WHICH  INTERSECT  THE  BRAIN. 

Those  septa,  or,  as  they  are  called,  processes  of  the  dura 
mater,  being  extended  across  from  the  internal  surface  of  the 
cranium,  support  the  brain  in  the  sudden  motions  of  the  body, 

tutta  gozzi  tanto  a deflra  quanto  a finiftra,  i maggiori  del  quali  (ed  crano  cinque 
dal  primo,  e nove  dall’  altero  lato)  poco  fuperavano  la  grofiezza  dei  pifelii  : nell’ 
altero  ancor  giovenile  li  vedevano  due  foli  gozzi  uguali  in  dianietro  al  mignolo 
ful  tronco  mezzano  dell’  arteria  fpinofa  rempetto  alia  meta  del  parietale  lin- 
iflro,  diftanti  nove  linee  circa  l’inferior  anteriore  dall’  altro.”  Part  i.  § ioj.  Wc 
have  alfc  the  following  cafe  from  Malacarne.  “ Juvenis  tetatis  22  annorum,  fan- 
guinei  temperamenti,  poll  vehementillimos,  et  frequentes  epilepfise  motus  in 
nofocomio  I).  Joannis,  tumente  in  fumma  bregmatis  offium  parte  capitis  cute,  fub 
meis  oculis  moriebatur.  D.  Caccia  in  hac  noftra  univerfitate  tunc  Botanices  pro- 
fefl'or,  quem  niihi  patronum  a morte  peremtum  adhuc  defleo,  ut  cadaver  aperire- 
tur  julferat,  atque  in  ejufdem  capite  ex  ea  parte,  qua  tenuiflima  devenerant  ofTa, 
ob  arteriarum  fubrepentium  inter  durae  matris  laminas  aneurifmata,  os  quoque 
omnfno  deficiens  reperiebatur,  fub  capitis  integumentis  aneurifmata  magnitudinis 
ovi  columbini,  exiguo,  perruptoque  foramine  aperto,  ut  fanguis  fub  integumentis 
concrevifcet  ; atque  tunc  novimus  ad  ea  aneurifmatum  loca,  quas  quidem  utrinque 
erant,  in  vehementia  ntorbi  tegrum  pugnos  inlligere  confuevifle.’’ — A curious  cafe 
occurred  lately  to  a friend  of  mine  : A boy  was  wounded  with  an  arrow  in  his 
head  ; it  thick  in  the  parietal  bone;  upon  withdrawing  it,  there  was  a profufc 
hsemorrhagy,  for  its  point  had  flruck  the  artery  of  the  dura  mater.  The  lurgeon 
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and  prevent  the  mutual  gravitation  of  its  parts.  These  parti- 
tions are  formed  by  the  internal  lamina  of  the  dura  mater, 
which  is  reflected  as  the  peritoneum  is  to  form  the  mesentery, 
or  the  pleura  to  form  the  mediastinum. 

The  falx  is  the  largest  of  the  partitions  ; it  is  attached  to 
the  cranium  in  the  line  of  the  sagittal  suture,  and  reaching 
from  the  crista  galli  of  the  ethmoid  bone  to  the  middle  of  the 
tentorium,  or  to  the  crucial  ridge  of  the  occipital  bone,  it 
passes  deep  into  the  middle  of  the  brain,  and  divides  it  into  its 
two  hemispheres.  It  is  in  shape  like  a scythe,  for  anteriorly  it 
does  not  pass  so  deep  into  the  substance  of  the  brain  ; but  it 
gradually  becomes  broader,  or  descends  deeper  betwixt  the 
hemispheres,  as  we  follow  it  backwards,  which,  with  the 
curve,  it  necessarily  takes  from  the  shape  of  the  cranium,  has 
obtained  it  the  name  of  falx  : it  is  also  called  septum  sagittale, 
verticale,  or  mediastinum  cerebri. 

The  tentorium  separates  the  cerebrum  and  cerebellum.  It 
stretches  horizontally  over  the  cerebellum,  and  sustains  the 
posterior  lobes  of  the  cerebrum.  It  is  formed  by  the  inner 
lamina  of  the  dura  mater,  reflected  off"  from  the  os  occipitis 
along  the  whole  length  of  the  grooves  of  the  lateral  sinuses, 
and  the  edge  or  angle  of  the  temporal  bones.  This  septum, 
thus  running  round  the  cavity  of  the  cranium,  divides  it  into 
two  departments  ; the  upper  one  for  the  lodgment  of  the  cere- 
brum, and  the  lower  for  the  cerebellum.  But  to  allow  the 
union  of  these  two  great  divisions  of  the  encephalon,  a circu- 
lar opening  is  left  upon  the  anterior  part  of  the  tentorium, 
which  is  called  the  notch  of  the  tentorium. 

There  is  a little  process  of  the  dura  mater  which  may  be 
called  the  falx  of  the  cerebellum.  It  runs  down  upon  the 
internal  spine  of  the  occipital  bone  from  the  tentorium,  gradu- 
ally contracting  until  it  terminates  on  the  margin  of  the  great 
occipital  foramen.  It  serves  as  a kind  of  ligament  strengthen- 
ing the  tentorium,  while  it  divides  the  cerebellum.  It  enters, 
however,  but  a little  way  betwixt  the  lobes. 

The  falx  and  tentorium  being  connected  and  continued  into 
each  other  at  their  broadest  part,  they  mutually  support  each 
other,  and  are  extremely  tense.  This  tenseness  depends  on 
their  mutual  support,  for  when  one  of  them  is  cut  the  other 
falls  loose. 

was  cautious  of  applying  preffure,  left  the  blood  fhould  force  its  way  betwixt  the 
dura  mater  and  bene,  or  diffufe  itfelf  upon  the  furface  of  the  brain  ; he  bled  the 
boy  largely  in  the  arm,  but  it  had  no  effect  upon  the  hsmorrhagy ; and  fearing  to 
bring  on  a greater  degree  of  inflammation  by  applying  the  trepan,  he  made  a 
flight  compreflion,  and  in  the  now  languid  ftate  of  the  circulation,  the  bleeding 
was  fupprefled. 
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OF  THE  SPHENOIDAL  FOLDS. 

The  lateral  extremities  of  the  tentorium  are  continued  foi- 
ward  into  acute  lines,  formed  by  the  duplicature  of  the  dura 
mater  coming  off  from  the  edges  of  the  pars  petrosa  of  the  tem- 
poral bones,  and  take  firm  hold  on  the  posterior  clynoid  pro- 
cesses. From  these  two  points  a fold  of  the  membrane  stretch- 
es forward  on  each  side  to  the  anterior  clynoid  process,  for- 
ming thus  a hollow  or  cell  for  the  lodgment  of  the  pituitary 
gland.  Another  fold  or  duplicature  of  the  dura  mater  runs 
onwards  a little  way  from  the  edge  of  the  little  wing  of  Ingra- 
tius.  These  are  the  sphenoidal  folds. 

Where  the  internal  lamina  of  the  dura  mater  forsakes  the 
external  to  form  the  falx  and  tentorium,  it  leaves  a channel  or 
triangular  canal ; the  basis  of  which  triangle  is  the  lamina  of 
the  membrane  investing  the  cranium,  while  the  tension  of  the 
partitions  carries  the  apex  out  into  an  acute  point.  This  forms 
a channel  for  receiving  all  the  blood  of  the  veins,  and  this  ten- 
sion and  triangular  shape  give  a degree  of  incompressibility 
to  the  canals.  These  are  the  sinuses  which  receive  the  veins 
of  the  encephalon,  and  guard  them  from  compression 


Section  of  the  Longitudinal  Sinus . 


Upon  the  surfaces  of  the  dura  mater  there  are  many  lacerti, 
or  slips  of  fibres,  which  are  intricately  interwoven  with  the 
main  body  of  the  membrane,  and  strengthen  it.  These  fibres 
are  peculiarly  strong  in  the  angles,  where  the  duplicatures 
pass  inwards,  giving  firmness  to  the  sinuses,  and  allowing  the 
veins  to  insinuate  their  trunks  betwixt  them  ; these  fasciculi, 
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or  slips  of  fibres,  and  the  sides  of  the  sinuses,  are  the  cords 
Willisianse.  They  were  considered  by  Baglevi  and  Pacchioni* * * § 
as  the  tendons  of  the  muscles  of  the  dura  mater.  Pacchioni 
conceived  that  this  membrane  was  muscular.  Vicq  d’Azw 
observes,  that  in  inflammation  of  the  dura  mater  he  has  seen 
it  red,  and  of  a fleshy  appearance  ; and  that  such  a circum- 
stance might  have  deceived  Pacchioni,  and  made  him  believe 
that  there  were  muscular  bellies,  f 

These  physicians  conceived  that  the  contraction  of  the  fab: 
and  dura  mater  raised  the  tentorium  ; they  even  conceived 
that  the  action  of  the  heart  depended  upon  this  motion  of  the 
dura  mater.j:  They  were  deceived  by  the  pulsation  in  the  ar- 

teries of  the  brain,  communicated  to  the  dura  mater,  after  the 
operation  of  trepan,  or  in  their  experiments  on  living  animals. § 

The  motion  communicated  to  the  dura  mater  those  Italian 
anatomists  conceived  to  depend  on  the  rising  of  the  tentorium. 
This  motion,  which  is  occasioned  by  the  beating  of  the  arteries 
of  the  brain,  had  been  long  before  observed  :||  some  conceived 
it  to  be  a motion  in  the  brain  itself,  others  believed  it  to  depend 
on  the  sinuses.^j 

The  motion  caused  by  respiration  was  likewise  observed.** 
M.  de  Lamure’s  conclusion  was,  that  the  motion  of  the  brain 
was  caused  by  the  reflux  of  the  blood  towards  it  from  the  vena 
cava  in  expiration. ff  He  undertook  to  demonstrate  this-;  and 
he  conceived  his  proof  to  be  good,  when,  by  pressing  the  r>bs 
of  a subject,  he  saw  the  refluent  blood  swelling  the  jugular  and 
abdominal  cava.  Haller  observed  the  juguiar  veins  swell,  and 
become  turgid,  during  expiration  ; and  he  concluded,  that  the 
motion  of  die  brain  was  occasioned  by  the  refluent  blood  dis- 
tending the  sinuses  of  the  brain.  But  he  did  not  believe,  as 

* Thefe  were  Italian  anatomifts.  Pacchioni  was  phyfician  to  Clement  XI. 

-f  Mem.  de  1’ Acad.  Roy.  1781. 

I Duverney. 

§ There  is  a diftindtion  in  the  movement  of  the  dura  mater  to  he  cbfcrved  v , 
on  opening  the  fcull ; one  depending  upon  the  pulfation  of  the  arteries  of  the  bra 
the  other  caufed  by  an  obftruction  to  the  exit  of  blood  from  the  cranium,  depe.: 
upon  the  lungs.  “ On  voyoit  bien  la  pulfation  des  arteres  du  cerveau,  qu: 

“ muniquoient  quelque  mouvement  a la  dure  mere,  mais  ce  mouvement 
“ aucune  fymmetrie  avec  celui  de  la  refpiration.  Fatigue  de  ne  rien  v, 

“ avoir  fi  »ien  vu  je  comprimai  la  poitrine  de  l’animal  : auditor  le  cerveau 
“ evidemment  par  le  reflux  du  fang  de  la  poitrine  qui  remplinoit  la  juguh 
“ lachai  la  poitrine,  et  le  cerveau  redefeendit.” — Exper.  78.  Mem.  ti. 
fur  le  Mouv-  du.  cerv. — “ II  arrivoit  poumnt  de  terns  en  terns  et  fa  : 

“ continuat  que  le  cerveau  fe  foulevoit  dans  1'expiration,  et  fe  la  if-  _ . 

“ dans  l’infpiration.”  Exper.  79.  f.  chat. 

]|  By  Coiterus,  Riolanus,  Bartholin. 

*|  Diemerbroeck. 

**  M.  Schlichting  Mem.  des  favans  Etrangers,  1744.  L i.Iem,  pr.-fm;.  1 
J’Acad.  des  Scien.  par  divers  favans  Etrangers. 

ft  M.  de  Lamure  ; vide  l’Acad.  de  Sciences,  i;<i 
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Lamure  did,  that  this  motion  took  place  before  the  opening  of 
the  cranium,  as  well  as  after  it.  ' 

When  the  scull  is  opened  by  a wound,  the  dura  mater  still 
protects  the  brain,  resisting  inflammation,  and  giving  the  neces- 
sary and  uniform  support  to  the  more  delicate  substance  and 
vascular  membrane  of  the  brain  ; but  when  the  dura  mater  is 
lacerated  by  the  trepan,  or  punctured,  or  worn  by  the  pulsa- 
tion against  the  edge  of  the  bone,  there  may  be  sudden  hernia 
of  part  of  the  brain  from  coughing,  or  a rapid  and  diseased 
growth  from  the  pia  mater  forming  a fungus.  Such  fungus  is, 
in  some  degree,  peculiar  to  children,  and  is  occasioned,  I con- 
ceive, by  the  taking  away  of  that  due  compression  which  the 
resistance  of  the  dura  mater  ought  to  give. 

OF  THE  PIA  MATER. 

While  the  dura  mater  is  closely  connected  with  the  crani- 
um, and  in  contact  with  the  surface  of  the  brain,  but  still  un- 
connected with  it,  except  by  means  of  veins  entering  the  sin- 
uses (and  that  only  in  the  course  of  the  sinuses  :)  the  pia  mater 
is  closely  attached  to  the  brain,  and  passes  into  its  inmost  re- 
cesses. While  the  dura  mater  is  firm  and  opaque,  and  not 
prone  to  inflammation,  the  pia  mater  is  delicate,  transparent, 
and  extremely  vascular.  Like  the  dura  mater,  it  is  not  endow- 
ed with  sensibility  it  is  of  great  strength,  considering  its  ap- 
parent delicacy.f 

The  pia  mater,  which  was  formerly  considered  as  a simple 
membrane,  consists,  in  reality,  of  two  membranes,  the  tuni- 
ca arachnoides,  ana  the  proper  pia  mater,  or  tunica  vasculosa4 

The  tunica  arachnoides  was  discovered  and  commented 
Upon  by  a society  formed  by  Blasius  Sladus  Quina  and  Swam- 
merdam.§  They  called  it  Arachnoides,  because  of  its  extreme 
tenuity.  It  was  called  also  Membrana  Cellulosa,  from  the 
appearance  it  took  when  they  insinuated  a blow-pipe  and  blew 
it  up,  separating  it  from  the  pia  mater. 

This  membrane  is  without  the  pia  mater  ; and  while  the 
pia  mater  sinks  down  into  the  sulci  of  the  brain,  this  covers 
the  surface  uniformly,  without  passing  into  the  interstices  of 
the  convolutions,  or  into  the  ventricles.  |j 

• Haller,  Oper.  Minor.de.  Part.  Corpor.  humani  fenf.  &irrit. 
f Sir  C.  Wintringham  Exper.  Eflays.  Taken  comparatively,  it  is  ftronger 
than  the  aorta. 

t There  are  many,  however,  who  with  Lieutaud  confider  the  arachnoid  coat 
as  the  external  lamella  of  the  pia  mater. 

§ This  was  in  1665.  I am,  perhaps,  not  corredf in  faying  they  discovered  it  ; 
for  Varolius  defcribes  it  plainly,  covering  the  medulla  oblongata. 

||  Haller  Elemen.  Phys.  tom.  iv.  fee.  viii.  p.  7. 
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'This  membrane  is  so  extremely  thin,  that  it  cannot  by  dis- 
section be  separated  for  any  considerable  space  from  the  pia 
mater,  and  least  of  all,  over  the  middle  hemispheres  of  the 
brain.  By  the  blow-pipe,  indeed,  we  may  raise  it  into  cells, 
but  it  immediately  subsides  again  ; on  the  posterior  part  of  the 
cerebellum,  on  the  spinal  marrow  and  base  of  the  brain,  it  is 
more  easily  raised  and  demonstrated.^  It  does  not  pass  deep 
into  the  sulci  of  the  brain,  but  unites  them  by  an  extremely  de- 
licate cellular  texture. 

The  view  which  would  incline  me  to  consider  the  tunica 
arachnoides  merely  as  a layer  of  the  pia  mater  is  this  : when 
the  vascular  pia  mater  descends  into  the  sulci,  the  tunica  arach- 
noides does  not  follow  it,  but  keeps  to  the  uniform  surface  of 
the  brain  ; but  when  this  vascular  membrane  is  about  to  enter 
into  some  of  the  lesser  sulci  which  are  within  the  larger,  it 
again  parts  with  another  lamella,  while  its  more  vascular  part 
descends  still  deeper  into  the  brain. 

OF  THE  PROPER  PIA  MATER,  OR  TUNICA  VASCULOSA. 

The  pia  mater  is  a simple  membrane,  without  either  tendi- 
nous aponeurotic  or  muscular  fibres.  It  is  extremely  vascular, 
but  it  is  transparent  in  the  interstices  of  its  vessels  : it  is  the 
membrane  which  immediately  invests  and  connects  itself  with 
the  substance  of  the  brain  ; and  although  delicate,  it  forms  the 
support  and  strength  of  its  cineritious  and  medullary  substance. 
All  vessels  distributed  in  the  body,  however  minute,  are  al- 
ways conveyed  in  membranes  ; the  pia  mater  then  follows,  or 
ratber  conveys  the  vessels  not  only  into  the  cavities  of  the  brain, 
but  to  every  part  of  its  substance,  it  being  intimately  blended 
with  it.f  We  see  it  more  distinctly  descending  in  strong  plicae 
into  the  interstices  of  the  convolutions  ; nor  is  it  into~  them  on- 
ly that  it  enters,  but  into  every  pore  which  conveys  a vessel.^: 
The  pia  mater  as  it  passes  into  the  substance  of  the  brain,  di- 
vides and  subdivides  into  partitions  and  cells,  and  every  capil- 
lary vessel,  and  every  molecule  of  the  substance  of  the  brain  is 
invested  and  supported  by  its  subdivisions.  The  pia  mater  is 
to  the  brain  what  the  cellular  membrane  is  to  the  other  viscera 

* F.  Ruyfchii  Refponfio  ad  A.  os  Goelecke  Epiflol  is.  See  Bidloo,  table  10 ; 
but  the  membrane  is  fo  delicate  (nulla  detur  in  corpore  fubtilior,  Ruyfch ) that  it 
can  be  but  very  imperfectly  reprelented  by  engraving. 

■f  Columbus,  the  afiillant  of  VelTalius,  and  afterwards  ProfefTor  in  Rome,  ex- 
plained this  intimate  intertexture  of  the  pia  mater  with  the  proper  fubftance  of 
the  brain,  fo  far  back  as  1 559. 

t When  wc  tear  off  the  pia  mater  from  the  brain  (for  it  cannot  be  called  diffec- 
tion,)  it  does  not  adhere  merely  at  the  fulci,  but  to  the  whole  furface  cf  the  con- 
volutions ; and  every  where  fmall  veffels  enter,  and  with  thefe  vefTels  defeends  alfo 
the  lamina  of  the  pia  mater. 
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and  parts  of  the  body  ; for  it  is  the  peculiar  matter  lying  irr 
the  interstitious  cellular  membrane  (as  in  muscles,  bones,  &c.) 
that  gives  the  peculiarity  of  character  to  the  parts  ;*  the  cellu- 
lar membrane  itself  is  nearly  alike  in  all ; therefore,  in  my 
judgment,  the  pia  mater  is  rightly  considered  by  some  anato- 
mists as  a cellular  substance,  j 

Malacarne  says,  I am  much  inclined  to  consider  it  with  the 
illustrious  Haller,  as  being  composed  of  lamina,  like  common 
adipose  membrajie,  and  that  the  extreme  arteries  ramify 
through  its  cells,  for,  with  a blow-pipe,  we  can  raise  it  into 
cells  like  the  common  membrane;  and  if  this  be  carefully  done, 
the  air  may  be  made  to  pass  from  cell  to  cell,  following  the  ar- 
teries in  their  course  betwixt  the  lobuli,  and  in  the  substance 
of  the  brain.j;  We  can  follow  the  pia  mater  into  the  ventri- 
cles, by  tracing  it  betwixt  the  posterior  lobe  of  the  cerebrum 
and  the  cerebellum,  where  it  forms  the  velum  interpositum  of 
Haller,  and  passes  under  the  fornix.  We  can  follow  it  also 
into  the  posterior  hom  of  the  lateral  ventricles  from  the  base 
of  the  brain,  where  the  branches  of  the  middle  artery  of  the 
cerebrum  pass  into  the  lower  part  of  the  choroid  plexus  ; we 
trace  it  also  into  the  bottom  of  the  fourth  ventricle.  The  pia 
mater  lining  the  ventricles  is  more  delicate,  and  less  vascular 
than  that  seen  upon  the  surface,  and  betwixt  the  convolutions 
of  the  brain. 

It  has  been  said  that  the  ventricles  of  the  encephalon  served 
to  increase  the  surface  of  the  pia  mater,  and  that  whatever  pur- 
poses are  served  by  that  membrane  and  its  vessels  on  the  sur- 
face of  the  brain,  we  must  suppose  the  same  performed  by  it 
within  the  ventricles.^  This  seems  more  like  a weighty  con- 
clusion than  it  really  is.  We  have  seen  how  minutely  distri- 
buted the  pia  mater  is  through  the  substance  of  the  brain,  inde- 
pendently of  the  ventricles  ; and  we  shall  find  that  the  ventri- 


* “ Scd  cum  continuo  triduo  in  inquifitionc  faciendo  perfeverafTem  ; tandem 
deprehendi  cerebri  tibrillas  eadem  ratione,  continuataque  ferie,  fibi  invicem  an- 
nexes efle  ; quemadmodum  fibrillns  carneas  tendinibus  adhaerere  demonftravi  ; 
cunt  igitur  illam  cerebri  cum  vafis  l’anguineis  connexionem  deprehendiffem  ; e(: 
earn,  quant  ante  dixi,  variorum  iructuunr  compagem  attenderem  ; iterum  concluft 
dominum,  univerfi  conditorem,  in  rcrunr  creatarum  fabrica  eafdem  vel  confimiles 
i'erc  leges  tenuifle.” — “ Igitur  adverti  fibrillas  certo  loco  fibi  conjunctas,  mox  alio 
loconb  invicem  divertere,  pau!o  poll  iterum  coeuntes.  Et,  ft  redte  mernini,  con- 
fimiles conjundtiones  obfervavi  in  mufeulis  cordis,”  &c.  Leeuwenhoek  Epift. 
Phyf.  xxxiv. 

-f  Bergen.  Program  de  pia  matre.  See  Haller  Anat. 

j Such  is  the  profuficn  of  vefiels  diftributed  to  inconceivable  minutenefe,  that  it 
has  been  confidered  as  entirely  compofed  of  veffels,  and  received  the  name  of  cho- 
rion, from  the  membrane  of  the  fecundines.  Gakn  de  ufu  part,  1.  viii.  cap.  8.— • 
Malacarne,  part  i.  fee.  243. 

'§  Dr.  Monro’s  Nervous  Syftem,  c'hap.  vr. 


OF  THE  MEMBRANES  OF  THE  BRAIN.  If 

ties  have  important  uses,  without  the  necessity  of  supposing 
them  so  subservient  to  the  distribution  of  the  pia  mater. 

As  the  tunica  arachnoides  is  of  a peculiar  nature,  and  has 
few  if  any  vessels,  and  as  it  covers  the  external  surface  of  the 
brain  only;  it  seems  to  me  probable  that  this  membrane  is  the 
cause  why  effusions  in  the  ventricles  are  so  common,  and  why 
fluids  are  so  seldom  found  betwixt  the  surface  of  the  brain  and 
the  dura  mater.  When  by  the  diseased  action  of  the  vessels  of 
the  pia  mater  on  the  surface  of  the  brain  an  effusion  is  thrown 
out,  it  very  seldom  lies  upon  the  surface  unconfined  ; but  fre- 
quently fluids  are  contained  in  sacs  of  the  arachnoid  coat,  be- 
twixt the  convolutions  of  the  brain,  or  raise  it  into  pellucid  ve- 
sicles upon  the  surface.  The  want  of  a tunica  arachnoides  up- 
on the  pia  mater  of  the  ventricles,  may  be  a cause  of  the  fluids 
being  so  much  more  rfeadily  secreted  into  them. 

The  raising  of  the  pia  mater  into  vesicles  by  the  action  of 
the  vessels  of  the  pia  mater,  is  rather  an  argument  for  the  dis- 
tinct nature  of  these  membranes.  The  tunica  arachnoides  is 
raised  by  the  action  of  the  vessels  of  the  pia  mater,  as  the  cuti- 
cle is  raised  into  blisters  by  the  inflammatory  action  of  the  ves- 
sels of  the  cutis,  while  no  other  membranes  of  the  body  take 
such  an  appearance  in  their  disease.  They  inflame,  indeed  ; 
they  thicken  ; their  lamina  become  more  distinct^  or  their  cel- 
lular substance  fills  with  water,  or  hydatids  are  formed  in  them ; 
but  this  appearance  of  water  secreted  under  the  tunica  arach- 
noides is  quite  peculiar. 

Section  of  the  right  Hemisphere . 


1.  Central  Medullary  Matter 2.  Cineritious  or  Cortical  Matter - 


OF  THE  SUBSTANCE  OF  THE  BRAIN. 

The  cerebrum  and  cerebellum  consist  distinctly  of  two  very 
different  substances  the  cineritious  and  medullary  matter. — - 
Vol.  III.  C 
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The  cineritious,  or  ash-coloured  matter,  forms  the  superficial 
or  outer  part  of  the  encephalon,  and  is  therefore  called  also  the 
cortical  part.  The  cineritious  matter  varies  much  in  colour  ; 
in  the  crura  cerebri  it  is  very  dark  ; in  the  pons  varolii  it  is 
redder  ; in  the  corpora  olivaria* * * §  it  is  yellower.  The  consist- 
ency of  this  matter  also  varies  considerably  in  different  parts  ; 
it  is  soft  in  the  base  of  the  brain,  betwixt  the  optic  nerves  and 
anterior  commissure,  and  in  the  third  ventricle.  The  medul- 
lary matter  is  chiefly  in  the  internal  part  of  the  brain,  forming 
a kind  of  nucleus  or  white  central  part ; but  in  many  parts  of 
the  brain,  there  is  a mixture  of  these  which  form  strisef  ; and 
in  some  of  the  eminences,  the  internal  part  is  cineritious,  while 
the  external  part,  or  what  we  might  here  call  the  cortical  part, 
is  medullary.:}: 

The  cortical  or  cineritious  substance  does  not  blend  gradu- 
ally with  the  white  medullary  matter,  but  on  the  contrary, 
their  line  of  distinction  is  abrupt : an  intervening  substance  has 
been  observed.  In  inflammation  of  the  brain,  particularly,  it 
has  been  said,  that  this  third  substance  has  been  found.  This 
may  be  merely  the  effect  of  light  upon  the  union  of  the  two  sub- 
stances. We,  however,  often  observe  an  appearance  of  suc- 
cessive coloured  circles  upon  the  edge  of  the  medullary  matter 
of  the  arbor  vitae,  in  the  cerebellum. 

It  has  been  asserted  by  M.  Ludwig, § that  the  masses  and 
strite  of  the  cineritious  substance,  dispersed  through  the  inter- 
nal parts  of  the  brain,  have  a communication  with  each  other. 
This,  however,  is  denied  by  Vicq ’dAzyr.||  He  conceives, 
that  the  cineritious  substances  of  the  pons  varolii,  or  of  the  cor- 
pora olivaria,  have  no  communication  with  the  cineritious  sub- 
stance in  any  other  part  of  the  brain  ; and  that  in  several  parts 
of  the  brain  the  cineritious  substance  is  surrounded  and  isolat- 
ed by  the  medullary  matter.  Its  great  importance  (which 

• Vicq  d’Azyr.— “ Exterior  cerebri  totius  facies,  donee  in  fpinalem  medullam 
abeat,  plerumque  colore  eft  fubrubride  cinereo,  vel  languide  rufieo.  Fufciora  funt 
cerebra  fanguine  ditia,  e.  g.  hominum  apoplexia  enectorum,  vel  hominum  craflioris 
fanguinis;  pallidiflima  vero  funt  cerebra  hydropica  -vel  hominum  pituitoforum 
vel  haemorrhagia  mortuorum.  Dubio  procul  color  cerebri  fanguinis  temperaturam 
fequitur,  et  ideo  pallidius  eft  infantibus,  quarn  adultis.”  Sommerring  hum.  corp. 
fab.  vol.  iv.  p.  41. 

■f  Thus  the  cineritious  fubftance  is  mixed  with  the  medullary  matter  in  the  cor- 
pus callofum,  in  the  corpora  ftriata,  the  thalami  nervorum  opticorum,  in  the  tuber- 
cula  quadrigemina,  the  immenentia  mamillaria  ; in  the  crura  cerebri ; in  the  pons 
varolii ; in  the  corpora  olivaria,  and  medulla  fpinalis. 

| E xerampelina  fulla  fuperficie  del  cervelletto,  e dei  corpi  fcanalati  quando 
non  evvi  aqua  nei  vent.iculo;  foica  nei  talami  de’  nervi  ottici,  e nelle  gambe  del 
cervello,  dove  qua  e la  fuole  avere  del  nericante  giallognola  zolferina,  e talvolta 
granadiglia,  nelle  eminenze  olivari.”  Malacarne,  parte  li.  fee.  15. 

§ De  cinerea  cerebri  fubftantia,  Lepfise. 

|1  Hift.  dc  l’Acad.  Hoy.  an  1781. p.507. 


OF  THE  MEMBRANES  OF  THE  BRAIN. 


19 


should  never  have  been  doubted)  has  been  deduced  from  its  be- 
ing so  generally  found  towards  the  origin  of  the  nerves.* 

The  cineritious  substance  seems  to  have  a much  greater 
quantity  of  blood  circulating  in  it  than  the  medullary  sub- 
stance. Its  vessels  come  by  two  distinct  routes,  partly  from  the 
extremities  of  those  arteries  which  appear  in  large  branches 
upon  the  surface  of  the  brain,  and  partly  by  vessels  which  pen- 
etrate through  the  medullary  substance  from  the  base  of  the 
brain.  Ruysch  and  Albinus  have  made  the  most  minute  in- 
jections of  this  part  of  the  brain.  The  former  conceived  it  to 
consist  entirely  of  vessels  ; but  Vicq  d’Azyr  and  Albinus 
found  always,  in  their  experiments,  that  a great  proportion  of 
it  remained  colourless  after  the  most  minute  injection.  It  is, 
indeed,  very  improbable,  that  so  soft  a body  should  be  entirely 
composed  of  vessels.  How,  for  example,  can  we  suppose  the 
commissura  mollis,  or  cineritious  matter,  on  the  sides  and  bot- 
tom of  the  thir  d ventricle,  or  the  almost  transparent  lamina,, 
which  we  find  in  seme  parts,  to  be  composed  of  vessels  ? 

The  white  medullary  substance  appears  to  be  a pulpy 
mass.  We  observe  no  peculiarity  of  structure  in  it  towards 
the  surface  of  the  brain,  where  it  is  contiguous  to  the  cortical 
matter  ; but  towards  the  origin  of  the  nerves  it  takes  a more 
fibrous  appearance.  This  appearance  of  fibres  is  not  owing  to 
any  peculiarity  in  the  medullary  matter,  but  to  the  manner  in 
which  the  pia  mater  involves  it.  The  medullary  matter,  be- 
ing chiefly  internal,  has  every  where  through  the  brain  a com- 
munication from  the  fore  to  the  back  part,  from  the  upper  part 
to  the  base  : from  the  great  central  part  it  extends  in  form  of 
striae,  into  the  corpora  striata  and  thalami  ; it  invests  the  emi- 
nences in  the  lateral  ventricles  ; and  those  upper  parts  have 
communication  with  the  medullary  substance  of  the  base. 

M.  Meckel  found,  upon  comparing  the  brains  of  an  Euro- 
pean and  of  a negro,  that  the  medullary  matter  differed  very 
much  in  colour.  In  the  negro,  instead  of  the  whiteness  of  the 
European,  the  medullary  matter  was  of  a yellow  colour,  and 
nearly  like  the  cineritious  matter : he  observed  also,  that  this 
very  peculiar  distinction  of  colour  was  only  to  be  observed 

* II  faut  que  les  ufages  de  la  fubftance  grife  foient  tres-importans  ; car  indepen. 
damment  de  la  portion  de  cette  fubftance  que  les  circonvolutions  contiennent,  et 
qui  femble  appartenir  a la  made  blanche  du  cerveau,  ou  on  obferve  des  amas  plus 
ou  moins  confiderables  pres  des  diverfes  origines  des  nerfs : ainfi  pres  de  la  premiere 
et  la  deuxieme  paire,  font  les  corps  dries  et  les  couches  optiques ; la  troifieme 
paire  eft  pres  d’un  efpece  noiratre  que  je  decrirai  ailleurs  ; la  quatrieme  paire  fort 
au  deffbus  des  tubercules  quadrijumcanx,  dont  le  noyau  eft  compote  de  fubftance 
grife,  la  cinquieme,  la  fixieme,  la  septieme,  fe  trouvent  aux  environs  de  le  protu- 
berance annulaire,  ou  la  fubftance  grife  eft  mdlee  avec  la  blanche ; la  huitieme  et 
la  neuvieme  font  placees  pres  de  l’eminence  olivaire,  ou  j’ai  obferve  un  melange 
particular  de  fubftance  grife.  Mem.  del’ Acad,  Scieir.  an  1781,  p.  507. 
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when  the  section  was  recently  made,  and  that  the  darker  eo- 
lour  of  the  medullary  matter  became  fainter  when  exposed  to 
the  air.* 


OF  THE  OBSERVATIONS  MADE  UPON  THE  MINUTE  STRUO 
TURK  OF  THE  BR&IN. 

The  opinions  regarding  the  structure  of  the  brain  have  had 
a dependence  on  the  general  doctrines  of  the  structure  of  other 
secreting  organs,  and  it  is,  of  course,  connected  with  the  dis- 
putations of  Malpighi  and  Ruysch,  because  the  doctrine  of 
the  glandular  nature  of  the  brain,  and  the  belief  of  the  ner> 
vous  fluid  being  a secretion,  has,  in  all  ages,  formed  the  ba- 
sis of  the  most  favourite  theories. f 

Malpighi  found,  on  throwing  in  black  and  fluid  injection, 
that  there  remained  always  particles  colourless,  and  to  which 
the  injection  did  not  penetrate.  He  conceived  these  to  be 
glandular  follicules,  and  that  the  cineritious  substance  of  the 
brain  consisted  of  this  follicular  or  glandular  structure,  while 
the  medullary  matter  of  the  brain  was  merely  the  fibrillae  of 
the  excretory  duct.  This  opinion  was  founded  on  conjecture, 
with  but  a very  poor  shew  of  experiments,  viz.  by  boiling  the 
substance  of  the  brain  in  oil,  he  found  it  take  a granulated  ap? 
pearance,  as  if  formed  of  small  grains,  or  little  glands.j: 

Such  was  the  received  opinion  until  Ruysch,  with  a despoti- 
cal  authority,  swayed  the  opinions  of  physiologists  : he  alleged, 
in  proof  only  his  own  experiments  and  preparations,  in  which 
other  anatomists  could  not  follow  nor  refute  him,  and  therefore 


*“  La  moelle  du  negre  etoit  d’un  jaune  clair,  tirant  un  peu  fur  le  gris,  tandis 
que  cclle  de  I'Europeen  etoit  d’une  parfaite  blancheur.”  “ Celui  du  negre  etoit 
d’un  jaune  noiratre  et  celui  de  I’Europeen  d'uue  couleur  blanche — Prolongeant  en- 
fuic  la  difledtion  jufqu’  aux  grands  ventricules  du  cerveau  j’ai  coupd  horizontale- 
snent  les  corps  ftries  et  les  couches  dts  nerfs  optiques.  C’eft  la  mi  la  difference  a 
paru  vrainicnt  etonnante,  le  corps  ftrie  dans  le  negre  etant  prefque  de  la  couleur 
brune  d’une  ecorce  d’arbre,  au  lieu  que  celui  de  I’Europeen  etoit  couleur  de  chair 
pale  tirant  au  cendre,”  &c. 

f Indeed  this  dodlrine  of  the  glandular  nature  of  the  brain  has  defcended  from 
Hippocrates— “ Caput  quoque  ipfum  glandulas  habet  cerebrum  enim  eft  ut 
glandulae  album  eft  et  friabile,”  &c. 

j “ Pedamentuqi,  fupra  quod  pofita  eft  philia  in  qua  confervatur  portio  cerebri 
in  liquore,  quam  decoxi  in  oleo  oli varum  per  horas,  ficuti,  facere  aflolet  Dr. 
VituiTens.  Ea  autem  plane  mutilis  et  perversa  ejl  preparatis,  nam  nihilum  quidem 
valculofi  vifui  occurrit  poft  decoctionem  in  dicto  oleo.et  quod  unufquifque  tentare 
poteft  ita  ut  inventor  neutiquam  habendus  fit  Dr.  Vitufltns  Sc.  quod  cerebri  cor- 
tex nil  fit,  nifi  extremitates  vaforum  fanguincorum  : in  ea  autem  nemo  hadlenuE 
(quod  fciam)  me  imitari  potepit  aut  anologum  quid  fecit.”  Rtiysch  Thes.  An.  x, 
*fo.  xxxii. 


OF  THE  MEMBRANES  OF  THE  BRAIN. 


21 


they  acquiesced.  His  most  unaswerable  and  most  insulting 
argument  was  “ veni  et  vide.* * * §” 

According  to  Ruysch,  the  cortical  substance  of  the  brain  is 
entirely  vascular,  and  has  no  appearance  of  a glandular  or 
follicular  structure  ; nay,  he  conceived  it  to  be  entii'ely  com- 
posed of  arteries.f  But  as  Malacarne  observes,  though  we 
suppose  the  extremities  of  the  arteries  of  the  cineritious  sub- 
stance to  be  more  minute  than  those  which  are  distributed  to 
the  microscopical  corpusculi  of  the  smallest  visible  insect, 
there  must  still  remain  some  part,  which  is  not  composed  of 
vessels  ; and  in  regard  to  the  veins  of  the  cineritious  substance 
we  may  appeal  to  Albinus,  who,  from  the  substance  of  the 
brain,  finds  many  veins  connected  with  the  arteries  of  the 
cineritious  substance  when  he  carefully  lifts  the  pia  mater. 
But  there  is  this  peculiarity  in  the  distribution  of  the  blood 
vessels  of  the  brain,  that,  though  the  cineritious  substance  be 
the  most  vascular,  yet,  in  the  medullary  matter,  we  see  the 
vessels  with  large  open  mouths,  and  more  distinct  than  in  the 
cineritious  substance.  In  following  the  blood  vessels  from  the 
base  of  the  brain  into  the  medullary  substance,  we  see  them 
distinct,  and  of  considerable  magnitude  ; but  when  they  are 
about  to  enter  the  cineritious  substance,  they  disperse  into 
minute  branches  ! In  the  same  manner  those  arteries,  which 
are  carried  into  the  sulci  of  the  surface  by  the  pia  mater, 
branch  into  extreme  minuteness  before  they  finally  penetrate 
the  cineritious  substance.^ 

Leeuwenhoeck||  observed,  in  the  cortical  substance  of  the 
brain,  a pellucid,  crystalline,  and  to  appearance  oily  matter  ; 
he  calls  this,  therefore,  the  substantia  vitrea.  When  he  had 
put  a small  portion  of  this  under  his  glass,  he  saw  a fluid, 

• “ Milites  quando  hoftium  adventum  audiunt,  clamant  ad  arma ! ad  arma  ! lie 
ego  dico  hie  ad  vifum  ! ad  vifum  !”  Refponfio  ad  J.  Ch.  Bohlium. 

f Vieuffens  was  latterly  of  the  fame  opinion,  and  is  accufed  of  plagiarifm  by 
Ruyfch.  Accordingly,  we  find,  that  in  fome  parts  of  his  works  he  deferibes  the 
glands  and  ducts  of  Malpighi. 

| Leeuwenhoeck  faw,  in  the  fubltance  of  the  brain,  but  efpecially  in  the  corti- 
cal fubftance,  red  blood  veffels,  but  fo  delicate,  that  he  could  not  comprehend  how 
the  globules  of  the  red  blood  could  pafs  along  them  ; and  what  appeared  more 
particular,  they  were  of  a deeper  colour  than  the  red  particles  themfelves : for, 
when  feen  fingly,  they  appeared  to  have  very  little  colour.  This  he  explained  by 
an  experiment  made  upon  a certain  little  animal.  After  it  had  fucked  blood  very 
plentifully,  heobferved,  that  the  blood  was  broken  down  by  digeftion,  and  con- 
veyed through  the  limbs  and  horns  of  the  creature,  fo  as  to  make  it  univerfally 
red.  So  here  he  conceives  that  the  globules  of  the  blood  may  be  broken  down 
and  altered  in  their  fhape  to  enter  the  minute  veffels  of  the  brain. 

§ Malacarne,  Part  II.  feft.  18. 

||  He  was  born  in  Delft,  in  Holland,  1632,  and  died  1723.  He  is  celebrated 
for  his  microl’copical  discoveries;  his  papers  are  chiefly  in  the  Tran  factions  of  the 
Royal  Society  of  London,  about  the  year  1674. 
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which  he  at  first  conceived  might  have  escaped  from  the 
globules  that  were  necessarily  cut  by  the  knife.  This  fluid 
also  he  found  to  consist  of  very  minute  globules,  thirty-six 
times  less  than  those  of  the  blood.* * * §  These  small  globules  he 
conceived  to  have  probably  constituted  a fluid,  which,  during 
the  life  of  the  animal,  was  moveable,  and  in  vessels,  though 
now  in  death  congealed  and  fixed.:}:  The  colour  of  the  cortical 
substance  he  found  to  depend  upon  the  minute  ramification  of 
the  vessels  which  were  of  a dark  brown  colour,  while,  in  the 
medullary  part,  they  were  clearer  and  more  transparent.  In- 
dependently of  this  distinction  of  vessels,  he  could  observe 
little  difference  in  the  medullary  and  cineritious  substance  ; the 
refraction  of  the  rays  of  light  amongst  the  transparent  globules 
being  the  cause  of  the  whiteness  of  the  former. 

R.  della  Torre,  in  his  microscopical  observations,  describes 
globuli  in  the  brain  ; he  says,  that  he  saw  them  floating  in  a 
pellucid  viscous  fluid.  But  ProchaskaJ  thinks  Della  Torre 
must  be  mistaken  in  this,  for  when  he  took  a small  portion  of 
the  brain,  he  saw  it  consisting  of  innumerable  globules,  which 
continued  to  adhere  to  each  other,  even  after  three  months 
maceration  in  water : and  thence  he  concludes,  that  it  could 
not  be  as  R.  della  Torre  conceived,  that  these  spherical  bodies 
move  from  the  brain  on  towards  the  extremities  of  the  nerves  ; 
nor  do  these  bodies  lie  imbedded  in  a glutinous  fluid  (he  con- 
tinues) but  they  are  connected  by  the  extremely  miilute  and 
pellucid  sepimentae  of  the  pia  mater,  and  by  the  vessels  which 
pervade  both  the  cortical  and  medullary  matter,  and  which 
nourish  as  well  as  support  and  connect  these  corpusculi. 

Prochaska  cannot,  from  his  own  observations,  determine 
whether  these  globular  bodies  be  convoluted  vessels,  or  what 
they  are.  R.  della  Torre  had  observed,  that  they  were  largest 
in  the  cortical  part,  less  in  the  medullary  substance,  still  di- 
minishing in  the  medulla  oblongata,  and  least  of  all  in  the 
nerves  ; but  succeeding  observation  did  not  support  this  asser- 
tion. § Malacarne  expresses  himself  to  be  nearly  of  the  same 
opinion  in  regard  to  the  vesicular  structure  of  the  cortical  sub- 
stance of  the  brain.  The  minute  processes  of  the  pia  mater, 
says  he,  embrace  and  support  the  medullary  substance,  which 

* Anatomies  Contemplatio,  30. 

+ Among  thole  globules,  of  which  the  brain  is  compofed,  he  faw  alfo  globules 
of  the  blood,  which  it  was  eafy  to  diflinguilh  by  their  roundnefs.  Thefe  red  glo- 
bules, he  fuppoles,  had  escaped  in  confequence  of  the  minute  veffels  having  been 
cut  by  the  knife. 

| Trad:.  Anatom,  de  Strud.  Nervorum. 

§ This  was  certainly  a theoretical  deception  ; it  is  like  the  accurate  obfervation 
of  Tracaflati,  who  could  diftinguilh  a difference  of  tafte  in  the  medullary  and 
cineritious  fubftance  of  the  brain. 
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is  surrounded  with  a matter  of  a darker  colour,  and  less  dis- 
tinctly fibrous,  but  not  less  essential,  and  which  is  composed 
of  corpuscules,  that,  in  figure  and  arrangement,  resemble  the 
vesicles  of  the  pulp  of  a lemon.* * * § 

Many  authors  endeavour  to  support  their  conjectures  regar- 
ding this  vesicular  structure  of  the  brain  by  morbid  dissection.f 
We  see  the  brain  frequently  degenerated  into  hydatids,  or  into 
little  vessels,  or  into  knobular  glandular-like  schirrosities.  I 
have  seen  this  vesicular  appearance  in  great  portions  of  the 
pia  mater.  I have  seen  the  pia  mater  with  innumerable  little 
bodies  like  miliary  glands  upon  it  ; and  also  the  whole  upper 
and  external  part  of  the  brain  degenerated  into  one  mass  of 
disease.  It  was  hard,  schirrous,  tuberculated,  and  like  a dis- 
eased gland. X But  I cannot  conceive  that  any  conclusion,  in 
regard  to  the  natural  structure  of  the  brain,  can  be  drawn  from 
such  appearances.  They  are  to  be  considered  as  the  diseases 
of  the  vessels  and  membranes  rather  than  of  the  peculiar  mat- 
ter of  the  brain. 

When  the  brain  is  examined  in  the  fetus  of  the  early  months, 
although  the  substance  of  the  brain  is  extremely  soft,  and  even 
of  a fluid  consistence,  the  membranes  and  vessels  are  fully 
formed,  exquisitely  minute,  and  perfect  in  all  their  processes, 
so  that  they  give  form  and  firmness  to  the  brain.  We  see,  con- 
sequently, that  the  due  increase  and  complete  organization  of 
the  brain  is  a gradual  process,  and  like  the  growth  of  the  other 
parts  of  the  body. 

or  THE  SENSIBILITY  OF  THE  SUBSTANCE  OF  THE  BRAIN. 

It  cannot  but  appear  strange,  that  the  very  source  or  centre, 
to  which  every  sensation  is  referred,  should  itself  be  destitute 
of  sensation  ; yet,  we  are  assured,  by  the  experiments  of  Hal- 
ler and  Zinn,  that  the  cortical  substance  of  the  brain  has  been 
irritated,  without  the  animal  being  convulsed,  or  giving  signs 
of  pain  ;§  but  when  the  medullary  part  of  the  brain  is  irritated, 
the  effects  are  instantaneous,  and  the  animal  is  convulsed.  It 
has  been  observed,  that  as  the  injury  of  a nerve  causes  convul- 

* Malacarne,  page  z.  feet.  4. 

f Wepfer  de  cicuta  aquatica.  Mangetus. — Malacarne,  Ac. 

f There  has  been  obferved  a ftrudture  like  the  bronchial  gland.  Huber,  Obfer- 
vadones  Anatom. — Adta  Helvetica,  1758.  Tom.  iii. 

§ But,  like  the  infenfibie  membranes,  it  becomes  irritable  by  difeafe ; or  by 
preffure,  which  affedis  the  univerfal  function  of  the  brain.  Vander  Linden,  in 

IiisMedicina  Phyfiologica  (1613,)  brings  proof  of  the  infenfibility  of  the  brain 

See  the  general  enumeration  of  the  effedts  of  wounds  in  the  brain.  Haller  Phyiiol. 
Tom.  iv.  &c.  Obfervadons  par  M.  de  la  Peyronnie  de  decouvrir  la  partie  de  cer- 
veau  ou  l’ame  exerce  les  functions. — Acad.  Roy.  des  Sciences. 
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sions,  so  does  that  of  the  central  parts  of  the  brain,  from  which 
the  nerves  originate  ; but  this  sensibility*  diminishes  towards 
the  surface  of  the  brain.f  We  see  a distinction  betwixt  the 
structure  and  function  of  the  nerves  and  of  the  brain  ; or  rather 
betwixt  the  cineritious  substance  of  the  brain  and  the  nerves. 
For,  although  we  must  necessarily  conclude,  that  the  cineri- 
tious substance  is  an  important  and,  perhaps,  the  most  essen- 
tial part  of  the  system,  still  it  does  not  evince,  by  the  imme- 
diate effect  of  injuries,  that  strict  sympathy  and  universal  con- 
nection which  belong  to  the  nerves. 

The  nearer  to  its  source  that  a nerve  is  pricked  the  greater 
is  the  effect  of  the  injury.  As  it  recedes  from  its  origin  to- 
wards the  superficies  of  the  brain,  the  effect  is  lessened,  be- 
cause the  connections  of  the  part  are  diminished  in  number, 
proportionally  to  their  distance  from  the  central  parts  of  the 
brain  ; a puncture  in  the  centre  injures  more  filaments  from 
their  being  concentrated  to  form  nerves. 

Several  ounces  of  the  brain  have  been  lost  in  consequence  of 
wounds,  without  death,  or  loss  of  memory,  or  intellect. 

There  is  a very  marked  distinction  betwixt  puncturing,  cut- 
ting, or  even  burning,  the  surface  of  the  brain,  and  pressing  it. 
In  the  first  there  is  little  or  no  effect,  or  even  pain.  In  the  lat- 
ter there  is  stupor,  pain,  or  convulsions.  The  reason  is,  that 
in  the  first  it  is  a local  irritation  in  a place  which  has  little,  if 
any,  feeling,  while  in  the  latter,  the  effect  of  the  pressure 
spreads  extensively. 

No  sensible  man  will  expect,  in  the  most  minute  and  unwea- 
ried investigation  of  the  structure  of  the  brain,  to  find  the  ex- 
planation of  its  function.  It  is  interesting  to  find  effects  so  pe- 
culiarly connected  with  the  operations  of  the  mind,  depending 
upon  a structure  of  so  gross  and  animal  a nature  as  this  of  the 
brain,  so  far  as  we  have  seen  ; but  still,  all  explanation  of  those 
operations  must  be  visionary. 

* It  is  an  effed:  different  from  pain  or  fenfation : it  fliakes  the  body  with  violent 
ronvulfions. 

| Sommering.  tom.  iv. 
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CHAP.  II. 


OF  THE  VEINS  AND  SINUSES  OF  THE  BRAIN. 


The  brain  is  very  profusely  supplied  with  blood,  in  so  much, 
that  the  blood  has  been  supposed  to  circulate  in  the  brain  in  a 
proportion  four  times  greater  than  in  any  other  part  of  the  bo- 
dy. This  is  the  most  moderate  calculation,  and  it  has  been 
formed  from  a comparison  of  the  quantity  of  blood  circulating 
in  the  head,  with  that  which  circulates  in  the  arm.  Boerhaave 
and  Kiel,  comparing  the  area  of  the  arteries  of  the  cerebrum 
with  that  of  the  ascending  aorta,  made  a most  erroneous  calcu- 
lation of  the  proportion  of  blood  circulating  in  the  brain,  com- 
pared with  that  of  the  rest  of  the  body.  Had  they  compared 
the  quantity  of  blood  within  the  head  with  that  of  the  lungs,  of 
the  liver,  of  the  spleen,  or  of  the  kidney,  the  difference  would 
have  been  less  striking. 

Wherever  there  is  great  arterial  vascularity,  we  are  sure  to 
find  also  peculiarities  in  the  venous  system  of  the  part ; where- 
ver we  find  an  accumulation  of  tortuous  arteries  passing  to  a 
gland,  we  shall  also  find  the  veins  tortuous  and  large  ; or 
wherever  the  arteries  of  a part  take  a diseased  action,  the  effect 
of  this  action  will  be  found  most  perceptible  in  the  change 
which  the  veins  undergo.  In  short,  the  effect  of  disease  is 
Vol.  III.  D 
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much  more  surely  to  be  discovered  in  the  venous  than  in  the 
arterial  system ; and  no  where  is  this  better  exemplified  than  in 
the  brain. 

The  following  appear  on  the  first  view  to  be  the  most  striking 
peculiarities  in  the  veins  of  the  brain  ; their  size  ; the  .little 
connection  they  seem  to  have  with  the  surrounding  cellular 
membrane  ; and  the  inconsiderable  support  which  they  appear 
to  receive  from  it ; their  having  no  valves  ; their  being  in  their 
course  distinct  from  the  arteries  ; and  lastly,  their  not  being 
gathered  into  great  trunks,  but  emptying  themselves  into  the 
sinuses  of  the  dura  mater. 

It  is  not  easy  to  conceive  how  the  veins  of  the  brain  should 
have  been  so  much  overlooked  by  the  older  anatomists  ; but 
from  the  dissections  of  Albinus,  and  the  microscopical  obser- 
vations of  Leeuwenhoek,  we  have  authority  for  what  is,  per- 
haps, in  itself  sufficiently  evident,  that  the  veins  of  the  surface 
of  the  brain  are  derived  from  minute  ramifications  conveyed 
in  the  delicate  pia  mater;  and  that  these,  as  in  the  other  parts 
of  the  body,  proceed  from  the  extremities  of  the  arteries, 
without  any  apparent  peculiarity  in  the  connection  betwixt  the 
extremities  of  the  arteries  and  the  veins  of  the  brain.* 

The  description  of  the  veins  of  the  brain,  previous  to  their 
entering  the  sinus,  has  been  neglected.  I divide  them  into  the 
external  and  internal  veins  of  the  brain,  or  those  which  emerge 
from  its  substance,  and  are  seen  upon  the  surface  ; and  those 
which,  coming  chieflv  from  the  sides  of  the  ventricles,  are  con- 
voluted in  the  plexus  choroides,  and  terminate  in  the  fourth 
sinus. 

OF  THE  VEINS  WHICH  ARE  SEEN  UPON  THE  SURFACE  OF  THF 

BRAIN. 

Vicq  d’ Azyr  has  been  minute  in  his  attention  to  the  veins  of 
the  surface  of  the  brain.  He  confirmed  the  observation,  that 
almost  all  the  veins  which  pass  into  the  longitudinal  sinus, 
open  in  a direction  contrary  to  the  stream  of  blood  in  the  sin- 
us.^; These  superficial  veins  of  the  surface  of  the  hemispheres, 

* The  obfervation  is  trivial  ! but  we  mufl  recoiled!,  that  Vefalius  contradicted 
Galen,  and  affirmed,  that  the  finufes  received  alfo  arteries  which  gave  them  theij 
puliation.  This  opinion  was  refuted  by  Fallopius,  but  adopted  by  Vieuffens,  V.'ep- 
fer,  and  others,  upon  the  idea  of  the  facility  with  which  injection  paffes  from  the 
arteries  into  the  finufes;  while,  on  the  other  hand,  Ruyfch  conceived  that  the  cor- 
tica  part  of  the  brain  confuted  entirely  of  arteries. 

\ From  Vicq  d’Azyr’s  table  we  ffiould  be  led  to  conclude,  that  the  veins  did 
not  decidedly  all  open  with  their  mouths  oppofed  to  the  dream  of  blood.  Ridiey 
aflertf , that  one  half  open  backwards.  Santorini  alfo  obferves  great  variation  in 
the  direction  of  thefe  veins.  Lower,  while  he  obferved  this  direction  back- 
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are  in  number  generally  from  ten  to  fifteen  on  each  side = 

They  really  do  not  seem  to  be  worthy  of  the  minute  attention 
which  Vicq  d’Azyr  has  bestowed  upon  them  ; he  has  most 
carefully  described  each  individual  branch,  and  that  not  in 
general  terms,  but  first  those  of  the  right,  and  then  those  of  the 
left  side.  Now,  although  these  veins  do  not  enter  the  sinus 
opposed  to  each  other,  nor  in  pairs,  still  the  irregularity  is  tri- 
fling, and  were  it  important,  does  not  admit  of  description. — 
Those  veins  do  not  lie  in  the  sulci  of  the  brain,  but  pass  occa- 
sionally along  the  interstices,  or  over  the  convolutions  of  the 
brain  ; they  take  in  general  a course  from  before  backwards, 
but  previous  to  their  entering  the  sinus,  are  turned  forwards. 
We  have  already  observed,  that  the  pia  mater  and  dura  mater 
have  no  connection,  but  at  the  place  where  those  veins  enter 
the  lamina  of  the  dura  mater  ; and  here  their  connection  is 
somewhat  peculiar.  It  is  not  a simple  adhesion  of  the  pia 
mater  and  dura  mater  ; but  a white  spongy  substance  seems  to 
connect  and  strengthen  them,  and,  when  torn  asunder,  it  leaves 
a soft  fatty  kind  of  roughness  upon  the  pia  mater.  These  ap- 
pear to  me  to  be  the  same  bodies  which  Ruysch  so  frequently 
mentions  as  little  particles  of  fat,  and  which  others  have  taken 
to  be  the  glands  of  the  pia  mater.*  Vicq  d’Azvr,  in  his 
xxxiiid  plate,  fig.  14,  has  confounded  them  under  the  name  of 
the  glandulse  Pacchioni.t  Of  these  veins  lying  upon  the  sur- 
face of  the  brain,  there  is  one,  or  very  often  there  are  two  large 
veins  on  each  side,  and  which  enter  generally  pretty  far  back 
in  the  sinus,  and  are  somewhat  peculiar  from  their  greater 
size,  and  their  semicircular  course.  These,  from  their  state 
of  dilatation,  and  the  colour  and  fluidity  of  their  blood,  will  be 

wards,  defcribes  them,  at  the  fame  time,  as  paffing  obliquely  betwixt  the  coats, 
like  the  gall  dubt  in  the  inteftine,  or  the  ureters  into  the  bladder.  Sabbatier  fays 
decidedly,  that  they  enter  with  their  mouths  oppofed  to  the  courfe  of  the  blood  in 
the  finus.  From  Malacarne,  we  fhould  be  led  to  conceive  (what  I believe  to  be 
the  truth)  that  they  open  very  irregularly.  “ Non  tutte  quefte  vene  fboccano 
obliquamentc  ad  un  modo  nel  feno,  come  non  a tutte  la  membrana  interna  del 
medefimo  fomminiftra  quella  valvuletta,  che  pure  a modi  lingua,  di  briglia,  di 
mezza  luna  frequentemente  ne  ottura  la  rneta,  il  terzo,  o minor  parte  degli  orifki.” 
Malacarne,  p.  94. 

* “ Portio  pix  matris  in  liquore,  cujus  fuperficies  exterior  obfita  variis  particulis 
prominentibus  exiguis,  quas  pro  glandulis  habuerunt  nonnulli  : cum  autem  fint 
diverfx  formx,  et  colore  pinguidinem  reprxfentent,  pro  pinguidine  potius  illas  ha- 
beo  prsfertim  cum  inter  duplicaturam  pix  matris  aliquoties  pinguidinem  invene- 
rim.”  Thefaurus  Anat.  ix.  No.  xlii.  Epift.  ix.  p.  8.  Thes.  v.  No.  1. 

f We  fee  alfo  what  he  fays  in  the  Acad,  of  Sciences.  An.  1781  p.  502.  “ Elies 
etoientplus  ou  moins  reconrvertes,  vers  leur  infertion  par  les  glandules  de  Pacchi- 
oni; les  ayant  examines  dans  plufieurs  fujets,  j’ai  obl'erve  qu’elles  etoient  a peu- 
pres,  de  chaque  cotee  au  nombre  de  dix,  douze,  ou  quinze.”  “ Ridley  calls  thefe 
carnous  adnefcences,’'  betwixt  the  membranes,  p.  8.  As  to  the  gland  which  Wil- 
lis affirms  to  be  fcattered  over  the  tunica  arachnoides,  I could  never  fee  them,— 
Ridley.  i 
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found  in  morbid  dissection,  to  mark  sufficiently,  in  many  in- 
stances, the  character  of  the  venous  system  of  the  brain. 
There  is  again  another  vein  somewhat  peculiar  in  its  course  : 
whilst  those  take  a superficial  course,  and  are  upon  the  level  of 
the  longitudinal  sinus,  it  gathers  its  branches  upon  the  internal 
flat  surface  of  the  left  hemisphere,  and  rises  so  as  to  insinuate 
itself  into  the  inferior  part  of  the  sinus.*  All  these  veins  of 
the  surface  of  the  cerebrum  have  very  free  inosculations  with 
each  other. 

I cannot  any  where  better  observe  the  negligence  of  authors, 
in  regard  to  the  glandulae  Pacchioni,  than  when  speaking  of 
the  mouths  of  those  veins  which  open  into  the  great  longitudi- 
nal sinus. 

I cannot  help  thinking,  that  many  of  our  best  authors  have 
overlooked  entirely  the  importance  of  the  glandulae  Pacchioni  ; 
and  many  also  have  been  entirely  ignorant  of  them.  VVe  have 
already  mentioned,  that  a few  small  bodies  by  no  means  con- 
stant nor  regular,  were  to  be  seen  upon  the  external  surface  of 
the  dura  mater,  in  the  course  of  the  longitudinal  sinus,  or  at 
no  great  distance  from  it.  We  have  mentioned  also  those  fat- 
ty-like  adhesions  of  the  roots  of  the  veins  as  they  enter  the 
sinus,  and  which  rather  belong  to  the  pia  mater.  Both  these 
are  called  the  glanduke  Pacchioni  improperly.  The  bodies 
which  engaged  Pacchioni  and  Fautonus  in  such  violent  dis- 
putes, are  seen  on  the  inside  of  the  longitudinal  sinus,  and  are 
connected  with  the  opening  of  the  veinsf ; they  appear  of  a 
fleshy  colour,  projecting  like  papilla,  or  like  the  granulations 
of  a sore.  Pacchioni  says,  u Ovorum  instar  bombyeinorum 
apparent,”  which  describes  their  conglobate  appearance  ; but 
they  are  of  a pale  fleshy  colour,  which  Pacchioni  says  is 
owing  to  their  being  surrounded  with  muscular  fibres.  I have 
added  the  plate  of  Pacchioni,  and  contrasted  it  with  a more 
natural  drawing  of  them.  The  preparation  from  which  Pac- 

* Vicq  d’Azyr. 

f “ In  longitudinali  finu,  immediate,  Cub  membranofis  expanfionibus,  in  areolis 
chordarum  Willifianarum,  quin  et  fupra  eafdem  ciiordas  confitae  funt  innumera: 
glandulae  conglobatae,  propria,  ettenuiffima  membrana,  veluti  in  facculo  condufae  ; 
qua:  racematim  ut  plurimum  coeunt ; raro  fparfim  difponiuntur : hae  glandula: 
utrinque  ad  latera  falcis  mefioriae,  ab  ejufdem  apice  ad  bafis  ufque  pofticam  partem 
miro  prope  modum  artificio  procedentes,  dorfo  lacertorum  accumbunt,  & partim 
ab  horum  fibris,  partim  ab  iis,  quae  a chordis  emergunt,  firmantur,  atque  invicens 
alligantur,  ita  ut  non  nifi  lacerat  acu  disjungi  poffint.”  Vide  Pacchioni,  p.  126. 

“Sinu  longitudinali  aperto,  in  confpedum  veniunt  corpufcula  rotunda,  & fub- 
rotunda,  milii  forma,  (a  clarifs.  viro  Pacchiono  detedla)  haec  magnitudinem  acicu- 
la:  vulgaris  caput  baud  fuperant,  nifi  per  mifcrofcopium  introfpiciantur,  aut  ex 
duobus  corpufculis  combinentur.”  Ruyfch,  Thes.  vii.  No.  xxxiv.  From  this  we 
fee  how  various  the  fize  of  thefe  bodies  is.  In  the  next  paragraph  he  obferves, 
*'  Vix  et  ne  vix  quidem  ullumex  didtis  corpufculis  videre  poteft.” 


The  'konqitudinat  Svhu  W .pen  y the  Glandular  Parch, cm  seen 


VoL.JR. 


F.  28, 


P.  ->s. 


Vo  L. TIL 


, jn  < Jcainite  Copy  <?/Tacchiorn's  Plate  of  the  Glands  . 


OF  THE  VEINS  OF  THE  BRAIN. 


29 


cljioni  had  taken  his  plate,  was  previously  macerated  in  vine- 
gar. These  bodies  being  soft  and  vascular,  have  allowed  the 
minute  injection  to  transude  in  some  of  the  experiments  of 
anatomists,  which  has  given  rise  to  the  opinion  of  the  actual 
communication  of  the  arteries  of  the  dura  mater  with  the 
sinuses.  As  to  their  use,* * * §  I am  in  considerable  doubt.  Joan. 
Fautonus  (in  his  letters  to  Pacchioni)  conceives  that  they  give 
out  a fluid  into  the  sinus,  to  dilute  the  venous  blood. | Pac- 
chioni describes  ducts  passing  from  them  to  the  pia  mater, 
(which  are  those  connections  that  we  have  already  remarked,) 
and  conceives  that  they  lubricate  the  surface,  or  communicate 
with  the  substance  of  the  brain  ; and  that  they  are  pressed, 
and  their  secretion  promoted  by  the  motion  of  the  chordae 
Willisiane,  and  the  action  of  the  dura  mater  4 

I should  rather  conceive  that  they  had  a valvular  action  on 
the  mouths  of  the  veins  ; they  project  from  the  mouths  of  the 
veins  into  the  sinus,  and  the  blood  passing  from  the  veins 
must  filter  through  them,  and  be  checked  in  its  retrograde 
course,  and  perhaps  obstructed  in  its  natural  course  when  they 
are  enlarged.  As  these  bodies  differ  very  much  in  the  variety 
of  subjects,  they  must  sometimes  impede  the  free  egress  of  the 
blood  from  the  veins  of  the  cerebrum  into  the  longitudinal 
sinus,  and  cause  disease,  especially  as  they  are  softer  and 
larger  in  old  men. § At  all  events,  they  are  too  much  over- 
looked in  morbid  dissection.  , 

The  veins  which  answer  to  the  arteria  corporis  callosi,  and 
which  are  seen  lying  upon  the  corpus  callosum  in  a very  fine 
cellular  membrane,  rise  and  pass  into  the  inferior  longitudinal 
sinus,  that  which  is  formed  in  the  lamina  of  the  inferior  edge 
of  the  falx. 


* It  is  curious  that  thefe  bodies  are  confined  to  the  longitudinal  finus.  “ Mirum, 
& xque  animadverfione  dignum  eft,  hafce  glandulas  adfolius  longitudinalis  finus 
latera  reperiri  cum  in  lateralibus  finubus  vel  nunquam,  vel  raro  admodum  per 
pauca  earundem  veftigia  adnotentur,  ubi  prxfertim  prxfati  canales  deorfum  indi- 
nare  incipiunt,  antequam  ab  interfeptorum  dorfo  difcedant.’’  Pacchioni,  p.  127. 

t “ Ego  aqueum  humorem  in  glandulis  egregari,  fluere  lympham  in  tubulis, 
quos  tecum  lymphaticos  appello,  nunquam  negaverim,  fed  liquidi  fluxum  ab 
utrifque  verfus  finum  magis  quam  verfus  ambitum  cerebri  verifimilem,  magifque 
naturae  legibus  confonum  efle  affirmo.”  Fautonus  Bpift.  D.  A.  Pacch.  Oper. 
Pacch.  177. 

f *•  Ex  iis  autem  in  minimum  quidem  vafculum  lymphaticum  prodire  confpicere 
potui.”  Ruyfch. 

§ “ Fibris  carneis  tenuiffimis  circumambiuntur  fingulx,  unde  colorem  carneo- 
pallidum  nancifci  videntur  : in  fenibus  vero,  in  quibus  hujufmodi  fibrx  enervatx 
nimis  laxantur,  et  ferme  difparent,  glandulx  albefcentes,  & magis  turgidx 
eernuntur  : quod,  & in  hydrocephalicis,  comatofis,  & id  genus  aliis  obfervari 
polfe  arbirrarer.”  Pacchioni  Oper.  p.  126,  127. 
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OF  THE  INTERNAL  VEINS  OF  THE  BRAIN,  AND  OF  THE 
CHOROID  PLEXUS. 

Under  this  title  of  the  internal  veins  of  the  brain,  the  cho- 
roid plexus  comes  naturally  to  be  considered. 


The  Choroid  Plexus  and  Vena  Galeni  taken  from  the  Brain  and 
spread  so  as  to  show  their  connection. 


1.  Choroid  Plexus  of  the  right  Side , 2.  Plexus  of  the  left  Side  spread  out.  3.  Arteries 
to  this  part , 1 where  it  lies  in  the  interior  horn.  3.  Plexus  of  the  $d.  Ventricle  formed 
by  the  Junction  of  I,  2.  5.  Vena  Galeni . 

The  most  remarkable  thing  in  the  ventricles  of  the  brain  is, 
that  they  have  lying  in  them  this  very  peculiar  vascular  struc- 
ture, the  choroid  plexus.  The  lining  membrane  of  these 
cavities  is  extremely  thin  and  smooth,  insomuch,  that  some 
anatomists  have  denied  its  existence  ; but  through  the  whole 
ventricle  there  run  certain  folds  or  plaits  of  this  membrane, 
which  are  so  loaded  with  vessels  as  to  resemble  a fleshy  sub- 
stance, and  to  lose  altogether  their  resemblance  of  the  lining 
membrane.  The  plaits,  before  they  are  unravelled,  look  like 
masses  of  tortuous  vessels,  lying  loose  and  unconnected  in  the 
bottom  of  the  ventricles. 

The  largest  portion  of  each  plexus  choroides  comes  up  from 
the  posterior  prolongation  of  the  lateral  ventricles ; they  then 
run  forwards.  In  each  ventricle  they  lie  in  the  groove,  be- 
twixt the  thalamus  nervi  optici  and  corpus  striatum  ; and 
cover  the  tenia  semicircularis  geminum.  These  two  plexus  of 
the  lateral  ventricles  unite  under  the  anterior  crus  of  the  fornix, 
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and  form  a small  plexus,  which  is  continued  upon  the  inferior 
surface  of  the  velum  interpositum,  and  even  into  the  third 
ventricle.  Again,  there  is  a plexus  which  lies  in  the  fourth 
ventricle.  Vicq  d’Azyr  also  describes,  as  occasionally  oc- 
curring, little  insulated  plexus  attached  to  the  veins,  branching- 
on  the  corpora  striata.*  Thus  each  division  of  the  brain  has 
its  choroid  plexus. 

These  vascular  webs  must  have  an  important  use.  I should 
conceive  that  they  chiefly  secreted  the  fluids  of  the  ventricle  ; 
for  I believe  the  tortuosity  to  be  the  most  unequivocal  mark  of 
the  activity  of  its  vessels.  This  opinion,  however,  is  nothing 
new.f  Another  prevailing  idea  was,  that  the  blood  accumu- 
lated in  these  convoluted  vessels  occasioned  such  a gentle  con- 
tinued heat  as  favoured  the  circulation  of  the  spirits  through 
the  cavities  of  the  brain,  and  preserved  the  fluidity  of  the 
water  of  the  ventricle.^  Great  variety  of  opinions  have  pre- 
vailed regarding  the  structure  of  those  bodies.  We  see  them 
consisting  of  knots  of  convoluted  vessels  ; chiefly  veins ; or 
these  at  least  are  most  evident  from  their  size,  and  the  colour 
of  their  blood.  These  convolutions  of  vessels  are  by  many 
good  anatomists  described  as  glands.  Varolius,  Sylvius, 
Wharthon,  Willis,  Santorini,  and  Lieutaud,  consider  them 
as  such.§  Three  sets  of  arteries  pass  up  to  the  plexus 
choroides,  from  the  base  betwixt  the  crura  of  the  brain  ; 
they  come,  1st,  from  the  curve  of  the  internal  carotid  artery  ; 
2d,  from  the  communication  betwixt  the  basilar  and  carotid  ar- 
tery ; 3d,  from  the  basilar  artery,  and  most  posterior  part  of  the 
branch  of  communication.  These  arteries,  which  are  small, 

“ Sur  le  cSte  des  ventricules  lateraux,  j’ai  quelquefois  obferve  de  petits  plexus 
choroides  ifoles,  que  accompagnoient  quelquefuns  de  ces  rameaux  des  veins  de 
Galien,  que  Ton  voit  pafler  fous  le  txnia  femicircularis,  & s’etendra  fur  le  corps 
ftrie.”  Vicq  d’Azyr  Memoir,  1’ Acad.  Roy.  1781,  p.  540. 

f The  fuppofed  glands  of  the  plexus  choroides  were  conceived  to  fecrete  the 
fluid  of  the  ventricles.  Where  the  plexus  lies  upon  the  pofterior  crura  of  the 
fornix,  it  is  often  difeafed,  having  knots  like  glands,  or,  being  raifed  into  veficles, 
like  hydatids.  “ Bas  bullas  humorem  ventriculorum  fecernere  olim  conjetftura 
fuit.  Verum  vitio  cum  nafeantur  vix  perpetuum  habitum  generare  idonea:  erunt.’’ 
Haller,  tom.  iv.  48. 

| See  Duver'ney,  tom  i.  p.  55.  “ Ut  enim  fanguis  intra  finuum  cavitates 
aggeftus,  Balnei  calidioris  vicem  preftat,  quo  fpiritus  animales  in  extima  & corti- 
cali  cerebri  parte  uberius  diftillcntur : ita  fanguis  intra  plexus  hujus  vafa  exilia 
contentus,  quo  iidem  fpiritus  in  penitiori  ac  medullari  subftantia  idonee  circulentur, 
Balnei  minoris,  & magis  temperati  loco  efle  videtur.’’  Willis  Cerebri  Anat.  p.  47 

§ Galen  gives  a good  defeription  of  the  choroid  plexus ; he  defcribes  the  in- 
numerable veins  of  which  it  is  compofed,  and  their  joining  the  fourth  finusby  the 
vein  which  retains  his  name.  Some  have  confufed  themfelves  with  a pafiage  oi 
Ruyfch.  Thes.  iii.  No.  lxv.  &c.  in  which  he  is  fpeaking  of  the  choroid  plexus, 
where  it  appears  in  the  bafe  of  the  fcull,  from  the  bottom  of  the  fourth  ventricle. 
They  have  underftood  him  to  fay,  that  the  plexus  was  covered  not  with  the  pia 
mater,  but  with  the  tunica  arachnoides. 
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are  convoluted  into  great  minuteness*  in  the  membrane,  and 
their  blood  is  returned  by  veins,  which  taking  a very  tortuous 
course,  seem  to  entangle  their  branches,  and  form  a mesh  of 
veins. 

The  blood  of  the  two  plexus  of  the  lateral  ventricles,  and 
that  of  the  third,  is  conveyed  into  the  velum  interposition,  or 
that  membrane  which  stretches  under  the  fornix,  and  over  the 
third  ventricle.  The  branches  of  veins  also  which  extend 
themselves  upon  the  sides  of  the  lateral  ventricles,  and  into  the 
processus  digitalis,  being  gathered  together  upon  this  mem- 
brane, open  into  the  vena  galeni,  or  rather  form  it. 

The  most  remarkable  branches  of  veins  in  the  lateral  ventri- 
cle are  these  : a considerable  branch  is  seen  to  collect  its  bran- 
ches upon  the  anterior  part  of  the  ventricle,  and  in  the  anterior 
sinus,  or  horn  of  the  ventricle.  This  vein  runs  back  towards 
the  anterior  crus  of  the  fornix,  and  dips  under  it,  just  above 
the  communication  of  the  ventricles  ; and  joins  the  veins  in 
the  velum  of  Haller.  Other  small  veins  are  seen  collecting 
their  branches  upon  the  corpora  striata  ; and  passing  under  the 
centrum  semicirculare  geminum,  connect  themselves  with  the 
plexus.  Again  several  branches  of  veins  are  extended  in  the 
posterior  part  of  the  ventricle.  These  are  from  the  medullary 
substance  of  the  posterior  lobe  of  the  cerebrum.  They  pass 
under  the  posterior  crus  of  the  fornix  and  join  the  vena  galeni. 
Lastly  a vein  remarkably  tortuous,  frequently  full  of  blood, 
passes  forward  and  is  seen  at  intervals  in  the  plexus  choroides. 
This  vein  taking  an  acute  turn,  joins  its  fellow  under  the  an- 
terior crura  of  the  fornix  and  is  reflected  backwards  and  under 
the  fornix,  so  as  to  form  the  beginning  of  the  vena  galeni. 

The  vena  galeni  then  is  the  great  central  vein  of  the  brain. 
It  stretches  from  the  extremity  of  the  fourth  sinus  into  the  in- 
ternal part  of  the  brain,  to  receive  the  blood  from  the  mem- 
brane lining  the  ventricles, — from  the  substance  of  the  brain,— 
from  the  plexus  choroides, — and  from  the  velum  interposi- 
tum. f It  lies  under  the  posterior  part  of  the  corpus  callosum, 
under  the  fornix  and  above  the  nates  and  testes.  It  is  en- 
tangled in  the  velum  itself.  It  consists  of  two  great  branches 
which  lie  parallel  to  each  other,  and  which  sometimes  have  the 

* “ Huncce  plexum  nil  elTe  nifi  arteriolas,  ad  vifum  fuccofas,  a naturali  confti- 
tutione  arteriofanon  nihil  recedentes,  mirumque  in  modum  contortas,  ferpentino- 
que  modo  reptantes,  glandulafque  reprefentantes.”  Ruyfch,  Thes.  v.  Alter, 
quartus  No.  lxviii.  Not.  2. 

f The  velum  lying  upon  the  nates,  and  teftes,  and  adhering  to  them  and  the 
pineal  gland,  the  vena  galeni  receives  here  alfo  veins  from  thofe  bodies,  and  from 
the  upper  part  of  the  cerebellum. 
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appearance  of  being  twisted,  and  these  unite  before  they  enter 
the  fourth  or  straight  sinus. 

In  the  basis  of  the  brain  the  veins  are  not  remarkable  nor 
do  they  require  any  description  distinct  from  the  sinuses  into 
which  they  open. 

They  are  small,  having  little  way  to  run  ; and  before  they 
become  large  trunks,  they  empty  themselves  into  the  numerous 
lesser  sinuses  betwixt  the  dura  mater  and  base  of  the  scull.— 
This  is  perhaps  a provision  against  the  pressure  of  the  brain. 
In  passing  into  those  sinuses,  the  veins  take  a long  oblique 
course  betwixt  the  lamellae  of  the  dura  mater  ; which  has 
given  occasion  to  anatomists  to  describe  many  intricate  lesser 
sinuses. 

OF  THE  PARTICULAR  SINUSES. 

Although  by  the  term  sinus  we  are  to  understand  the  great 
veins  of  the  brain,  yet  as  having  some  circumstances  pecu- 
liar  to  them,  it  is  well  to  distinguish  them  by  a distinct  appella- 
tion „ 

SUPERIOR  LONGITUDINAL  SINUS. 

This  is  a triangular  channel,  running  in  the  falx  from  the 
crista  galli  of  the  aethmoid  bone  to  the  crucial  ridge  of  the  oc- 
cipital bone.  It  is  not  constant  in  its  origin.  Sometimes  it 
begins  from  a blind  foramen  before  the  crista  galli.*  Some- 
times from  the  orbital  sinus,  f In  Some  subjects  it  begins  only 
opposite  to  the  fontanelle,  or  even  further  back,  and  then  at 
once  swells  out  to  a large  size. 

As  the  sinus  passes  backwards  it  is  gradually  enlarging  for 
the  reception  of  the  veins  from  the  surface  of  the  cerebrum. — » 
As  we  have  already  demonstrated  by  the  marginal  plate  of  the 
section  of  the  longitudinal  sinus  (page  12,)  the  base  of  the  an- 
gle is  curved,  answering  to  a sulcus,  which  runs  in  all  the  length 
of  the  cranium,  from  the  jethmoid  bone  to  the  crucial  ridge  of 

* Malacarne,  Haller,  Gautier. 

f Thefe  finufes  as  frequently  are  continued  into  the  inferior  longitudinal  finus 
or  into  the  circular  or  elliptical  finus ; they  are  like  azure  ftrcaks  under  the  dura 
mater,  covering  the  orbital  procefs.  “ Mold  fra  i voti  biflunghi,  ovali,  tondi,  irre- 
gulari,  che  fi  vidono  all’,  angolo  inferior  del  f’ono  L.  S.  Sono  raverne  cieche  o le  une 
colie  altre  communicanti  lafciate  dai  gia  defcritti  fafci  della  fibrofa,  fenza  che  ad 
efle  giunga  vafo  aliuno.”  Malacarne,  p.  94. 

“ Has  cellulae  ab  expofito  firm  ad  verticem  ufaue,  uberiores,  atque  magis  amplse 
perfpiciuntur,  et  inequaliter  hinc  inde  locantur  ; ipfarum  plurimae  vacute  funt  ha- 
bentque  orificia  in  oppofitas  quafi  partes  hiantia  ; membrania  circumteguntur  quai 
eft  inftar  valvulas  femilunaris,  totam  tarnen  cavitateni  non  occludentis  ; reliqux  ve~ 
ro  faveolas  tantumm'cdo  impervias  reprefentant.”  Pacchiorii,p.  124. 

Vol.  III.  E 
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the  occipital  bone.  The  lateral  planes  are  drawn  tense  and 
converge  into  an  acute  point  ; the  angle  formed  by  the  splitting 
of  the  internal  layers  of  the  dura  mater,  is  strengthened  by 
strong  slips  of  fibres,  which  upon  the  inside  of  the  sinus  have 
the  effect  of  making  it  irregular,  and  in  some  degree  having 
the  appearance  of  cells,  into  some  of  which  cells  the  probe  en- 
ters, and  leads  to  the  veins  on  the  surface  of  the  brain  ; others 
are  blind,  or  lead  to  lesser  sinuses,  which  not  unfrequently 
run  parallel  for  some  length  to  the  great  sinus  ; or  the  probe 
passes  from  one  of  these  cells  to  another.  Sometimes,  howe- 
ver, the  sinus  has  no  such  irregularities,  but  is  straight  and 
smooth  through  its  whole  length.^ 

This  sinus  has  in  some  rare  instances  been  found  of  a square 
shape  ; its  lower  surface  serving  as  a roof  for  another  sinus 
of  a triangular  form,  which,  for  some  way,  runs  parallel  with 
the  great  sinus,  and  which  was  of  course  also  included  in  the 
lamina  of  the  falx— these  Malacarne  calls  seni  subalterni.  Ir- 
regular lesser  sinuses  are  by  no  means  uncommon,  and  they 
form,  sometimes,  communications  through  a great  extent  of 
the  longitudinal  sinus  ; or  again  it  will  be  found  that  the  longi- 
tudinal sinus  deviates  considerably,  in  some  subjects,  from  the 
straight  line,  taking  a curve  or  circle,  generally  behind  the 
fontanelle  ; or  it  sends  off  branches,  which  again  unite  with  it ; 
or  it  is  fairly  divided*  In  all  these  cases  the  chords  Or  fascicu- 
li of  the  dura  mater  stretch  out  over  the  sinuses,  and  protect 
them  from  compression. 

Instead  of  reaching  backwards  to  the  crucial  line  upon  th6 
occipital  bone,  the  longitudinal  sinus  has  been  found  to  divide 
at  the  beginning  of  the  lambdoidal  suture,  and  to  follow  them 
in  a direction  towards  the  petrous  bonef  while  the  lateral  sin- 
uses, running  in  the  duplicature  of  the  tentorium,  were  reduc- 
ed to  a very  narrow  compass. 

From  the  strength  of  the  connections  of  the  sinuses,  and 
from  the  languid  course  of  the  blood  through  them,  I scarcely 
believe  that  the  sinus  has  ever  suffered  the  distention,  which 
Malacarne  describes  in  some  cases.  I should  rather  suppose 
that  what  he  mentions  had  been  natural  and  congenital  en- 
largements ; especially  considering  that  the  sinuses,  like  the 
other  veins  of  the  body,  are  very  apt  to  be  irregular. 

* The  internal  membrane  of  the  finus  is  perfedfly  fmooth,  and  is  continued  into 
the  coats  of  the  internal  jugular  veins ; it  is  of  the  fame  nature  with  the  internal 
coat  of  the  vein. 

f Malacarne,  part  i.  148. 
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lateral  sinuses,  or  the  first  and  second  of  the 

ANCIENTS. 

The  lateral  sinuses  are  formed  by  the  splitting  of  the  lamina 
of  the  tentorium,  as  the  longitudinal  sinus  is  by  that  of  the 
falx.  From  the  crucial  ridge  of  the  occipital  bone  they  stretch 
nearly  horizontally  ; following  the  connections  of  the  tentori- 
um in  a direction  toward  the  petrous  bone  ; then  they  take  a 
Curve  downwards  and  forward,  to  terminate  in  the  internal  ju- 
gular vein  ; passing  through  the  foramen  lacerum  of  the  tem- 
poral apd  occipital  bones. 

Very  frequently  the  one  lateral  sinus  is  larger  than  the  other, 
generally  the  right  is  the  larger,  and  sometimes  the  left  is  en- 
tirely wanting.* 

They  diverge  from  the  termination  of  the  superior  longitu- 
dinal sinus  at  the  crucial  point  of  the  occipital  bone  : but  some- 
times they  are  irregular,  diverging  higher,  and  even  passing 
round  in  the  circle  of  the  posterior  part  of  the  cranium,  at 
some  distance  from  the  tentorium,  j 

The  right  lateral  sinus  for  the  most  part  begins  higher  than 
the  left.  It  is  generally  longer,  and  may  be  considered  as  the 
continuation  of  the  longitudinal  sinus.  Nay,  in  some  subjects, 
the  right  or  left  lateral  sinus  begins  from  the  longitudinal  one, 
while  that  of  the  other  side  is  continued  from  the  fourth,  or  the 
torcular  hierophili ; and  the  lateral  sinuses  are  separated  at 
their  origin  by  a membraneous  isthmus — -if  it  should  happen 
that  the  left  lateral  sinus  receives  the  superior  longitudinal  one, 
it  would  be  found  to  be  four  times  the  size  of  the  right ; some- 
times, also,  the  longitudinal  sinus,  tunning  to  the  right  is  con- 
tinued into  the  sinus  of  that  side  ; and  the  left  lateral  sinus 
opens  or  begins  by  two  or  more  irregular  holes.:}: 

I have  seen  a more  remarkable  variety  of  the  lateral  sinuses. 
The  blood  which  should  flow  from  all  those  parts  of  the  brain 
from  which  the  superior  and  inferior  longitudinal  sinus,  and 
the  vena  Galeni,  and  fourth  sinus  are  derived,  seemed,  instead 
of  passing  by  the  root  of  the  tentorium,  to  have  forsaken  these 
channels  ; the  lateral  sinuses  were  left  diipinutive  : and  the 
blood  had  taken  a course  in  the  tract  of  the  posterior  occipital 
sinuses,  and,  after  incircling  the  foramen  magnum,  it  gained  its 
usual  outlet.  § 

f Lieutaud  Anat.  Hift. 

•{■  Malacarne. 

t See  Morgagni  Adverfaria  VI,  tab.  i.  fig.  I. 

§ There  are  inftanres  of  the  lateral  finufes  opening  into  the  external  iugnla.r 
Tjesr. 
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The  angles  of  the  lateral  sinuses  are  strengthened  by  mem* 
braneous  fasciculi  ; which  pass  radiated  from  point  to  point, 
or  are  confusedly  intricated  ; betwixt  these  the  veins  enter  as 
in  the  longitudinal  sinus  ; where  the  sinus  descends  from  the 
level  of  the  tentorium  in  the  angle  formed  by  the  occipital  and 
petrous  bones,  there  are  many  strong  irregular  fasciculi  of 
fibres  : under  this  point,  being  no  longer  protected  from  com- 
pression, by  their  triangular  shape  and  the  tension  of  the  ten- 
torium, the  sinuses  are  irregular  ; they  are  now  sunk  in  the 
sulci  of  the  bones,  and  the  dura  mater  spreads  its  sheath  over 
them. 

The  great  irregular  cavity,^  in  which  the  extremities  of  the 
lateral  sinuses  lie,t  and  the  foramen  lacerum,have  much  varie- 
ty, and  their  straightness  seems  to  affect  the  size  of  the  sinus  i® 
its  whole  length.! 


OF  THE  INFERIOR  LONGITUDINAL  SINUS, 

The  inferior  longitudinal  sinus,  or  simply  the  lesser,  or  in- 
ferior sinus  of  the  falx,  runs  in  that  edge  of  the  falx  which 
penetrates  betwixt  the  hemispheres  of  the  cerebrum.  It  is 
extremely  small  towards  the  fore  part  of  the  falx  ; but,  as  it 
passes  backwards,  it  goes  on  increasing  by  the  accession  of 
veins  which  come  from  the  hemispheres,  and  corpus  callosum, 
and  from  the  falx  itself.  It  is  formed  betwixt  the  lamina  of 
the  falx.  Sometimes  it  runs  in  its  very  edge,  but  as  frequently 
a little  way  removed  from  it ; sometimes  it  is  found  beginning 
very  far  back  in  the  falx.  The  fore  part  of  it  is  more  like  a 
vein  running,  in  the  falx  than  a sinus.  It  is  in  general  to  be 
seen  more  superficial,  and  in  every  respect  like  a vein,  (there 
being  no  provision  for  preserving  it  from  compression)  upon 
one  side  of  the  falx.  It  very  often  takes  a waving  course  upon 
the  falx  ; while  it  receives  veins,  which  branch  in  the  sub- 
stance of  the  falx,  and  form  communications  betwixt  it  and  the 
superior  longitudinal  sinus.  It  opens  into  the  straight  or  in- 
ternal sinus,  near  the  edge  of  the  tentorium. 

* Lower  conceives  that  the  fize  of  the  jugular  foffa  was  the  effect  of  the  reflux 
of  the  blood  ; and  that  the  greater  fize  of  the  finus  of  the  right  fide  was  to  be  tra- 
ced to  the  practice  of  nurfes  laying  their  children  chiefly  on  the  right  fide  ! See 
alfo  Morgagni  Adverfaria  Anat. 

•f-  See  Willis  Anatom.  Cereb.  Hum.  p.  29.  and  the  plate, 
j Some  very  large  veins  open  into  the  lateral  finus  ; they  are  derived  from  the 
pofterior  lobes  of  the  cerebrum  and  cerebellum.  Thefe  infinuating  irregularly 
betwixt  the  lamina  of  the  tentorium,  and  running  for  fome  way,  have  been  cpn- 
Sdtrcd  as  additional  finul’cs.  See  Haller,  tom.  iv.  p.  149. 
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OF  THE  INTERNAL,  STRAIGHT,  OR  FOURTH  SINUS.* 

I would  call  this  the  internal  sinus,  from  its  situation,  but 
more  particularly  from  its  receiving  the  veins  from  the  internal 
part  of  the  brain.  This  sinus  is  formed  chiefly  by  the  vena 
galeni ; which,  coming  out  from  betwixt  the  corpus  callosum 
and  tuberculi  quadrigemini,  enters  betwixt  the  lamina  of  the 
middle  part  of  the  tentorium,  where  it  is  united  to  the  falx  ; so 
that  by  the  tension  of  these  two  partitions  this  sinus  is  drawn 
into  a triangular  form,  and  is  as  incompressible  as  those  sinuses 
which  run  connected  with  the  bone. 

It  opens,  for  the  most  part,  by  an  oval  mouth,  formed  by 
strong  pillars  of  fibres,  into  the  left  lateral  sinus,  rather  than 
directly  in  the  middle  of  the  communication  of  the  three  great 
sinuses.  We  shall  find  this  like  the  other  sinuses  suffering 
considerable  variety  ; or  irregular  smaller  sinuses  will  often  be 
found  running  betwixt  the  lamina  of  the  tentorium. 

POSTERIOR  OCCIPITAL  SINUSES. 

These  are  so  called  in  opposition  to  some  irregular  and  small 
sinuses,  which  run  upon  the  occipital  bone  before  the  great 
foramen.  The  posterior  occipital  sinus  lies  in  the  little 
falx  of  the  cerebellum  ; it  rises  upwards,  and  opens  into  the 
common  union  of  the  longitudinal  and  lateral  sinuses  ; it  com- 
monly, however,  lies  rather  to  the  left,  and  empties  itself  into 
the  left  lateral  sinus.  It  is  by  no  means  f constant : like  the 
other  lesser  sinuses  it  is  subject  to  great  variety  ; and,  before 
it  rises  into  the  tentorium,  or  empties  itself  into  the  larger 
sinuses,  it  has  a communication  or  emissarium,  by  which  part 
of  the  blood  may  pass  into  the  external  veins,  through  a fora- 
men in  the  centre  of  the  occipital  bone.j: 

THE  INFERIOR  LATERAL  SINUSES. 

The  inferior  lateral  sinuses  are  still  more  rarely  to  be  found 
than  the  last,  in  so  much  that  Vicq  d’ Azyr  says  he  never  has 

* Sinus  quartus,  Perpendicularis.  Haller — The  fourth  finus ; the  two  lateral 
being  the  firft  and  fecond,  and  the  longitudinal  being  the  third  finus. 

f Vicq  d’Azyr. 

| Malacarne  — This  finus  is  fometimes  double ; or  it  has  two  branches  encircling 
the  pofterior  margin  of  the  occipital  hole  ; or,  as  1 have  already  obferved,  it  takes 
the  office  of  the  great  fuperior  lateral  finufes,  and  empties  it  into  the  foramina  la- 
cera ; or  they  communicate  with  the  vertebral  veins.  See  Obfervations  fur  un 
dilatation  finguliere  des  Unus  occinitaux.  M'Di,  de  l’Acad.  Rov.  Anno  1781,  p 
596. 
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seen  them.  They  run  in  the  lamina,  or  under  the  dura  mater, 
of  the  posterior  fossa  of  the  base  of  the  scull ; that  is  the  hol- 
low of  the  occipital  bone,  which  is  under  the  tentorium.  They 
are  so  irregular  that  they  frequently  occur  in  one  or  other  side 
only.  They  communicate  with  the  posterior  part  of  the  fora- 
men lacerum  ; with  the  posterior  petrous  sinus  or  vertebral 
veins  ; or  lastly  they  occur  as  an  irregular  collection  of  chan- 
nels running  in  the  several  neighbouring  sinuosities.* 

We  see  then  that  there  is  a point  of  union  for  all  these  sinus- 
es, which  we  have  not  as  yet  described  : we  see  that  the  su- 
perior longitudinal  sinus,  the  two  lateral  sinuses,  the  fourth 
(and  consequently  the  inferior  longitudinal  sinus,)  and  the  pos- 
terior occipital  sinus,  unite  at  the  crucial  spine  of  the  occipital 
bone.  This  is  the  torcular  hierophili,f  torcular,  lacuna,  platea, 
tertia  vena,  palmentum,  pelvis,  laguncula.  It  was  natural  that 
the  attention  of  the  ancients  should  be  drawn  to  this  part ; for, 
upon  opening  this  union  of  the  sinuses,  we  find  a large  irregu- 
lar cavity,  which  seems  to  be  particularly  strengthened  by  these 
strong  fasciculi  of  fibres,  which  form  the  support  of  the  sinus- 
es.:): Ignorant  of  the  circulation,  imagining  that  the  blood  as- 

cended by  the  great  jugular  veins  to  the  lateral  sinus,  and  see- 
ing that  the  lateral  sinuses  opened  into  this  central  cavity,  they 
conceived  that  the  blood  destined  for  the  brain  underwent  an 
operation  there,  and  was  thence  sent  through  every  part  of  the 
brain.§ 

* “ Independentc  dai  feni  lateralia  inferiori  ho  veduta  tra  le  robufte  lamine  e 
le  fibre,  dalle  quali  incomincia  craffiflimo  l’imbuto  vertebrale  intorno  al  niaggior 
foro  del  cranio  una  quantita  di  caverne,  de  cellulle  communicanti  infieme,  le  quali 
formavano  un  feno  cercolare  irregolariffimo  appoggiato  fulla  parte  fuperiore,  o fia 
fid  margine  interno  del  foro  medefimo.”  Malacarne,p.  113,114. 

t Herophilus  was  a Greek  phyfician,  and  difciple  of  Praxagoras,  and  contempo- 
rary with  Erafiftratus. 

| “ Deinde  et  illia  per  fedlionen?  fcalpellum  injiciens,  furfum  adigere  conoberis 
ad  ufque  verticem  ubi  venae  dux  invicem  congrediuntur  ; quam  regionem  Hero- 
philus nominat  lenon,  torcular  Galen.  Lib.  Nonus  de  Cerebri,  &c.  Diftedtione.” 

* “ Cocuntes  autem  in  vertice  capitis,  quas  fanguinem  deducunt  meningis  dupli- 
raturse,  in  locum  quendam  vacuum  quafi  cifternam  (quern  fane  ob  ib  ipfum  Hero- 
philus torcular  folet  nominare,)  inde  velut  ab  arce  quadam  onrfftbus  fubjedtis  parti- 
bus  rivosmittunt  ; quorum  rumerum  nemo  facile  dixerit,  quod  partium  nutrien- 
darum  numerus  fit  infinitus.  Manant  autem  rivorum  nonnulli  quidem  ex  medio 
ipfo  loco  in  totum  cerebellum,  fedti,  ac  derivati,  eodem  prorfus  modo,  quo  ii  qui 
in  areolis,  alii  autem  ex  parte  anteriore  feruntur,  ea  fcilicet  qua  torcular  excipit 
dixeris  utique  velut  rivum  quendam  fanguinis,  quern  et  ipfum  ex  craffa  meninge 
admodum  ingeniofc  fabricata  eft,  partibus  enim  ipfius  meningis  quae  fanguinem 
duxerunt  ad  torcular  appulfis,  dimiffaque  illinc  aliquain  partes  fubjedfas,  non  am- 
plius,  quod  fuperarat,  uni  venx  concredidit,  fed  pretereaex  craft®  meningis  parti- 
bus anterioribus  extenfis  rivulum  efficit.ex  quo  primum  multos  rivulos  per  totant 
viam  produxit.”  Galen,  cap.  vi.  de  torcular.  Et  quo  paflo  •vena  intra  cerebrum  dtjlri - 
buantur. 
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OF  THE  LESSER  SINUSES  IN  THE  BASE  OF  THE  SCULL. 

Besides  those  larger  sinuses  which  we  have  described,  and 
which  convey  back  the  great  proportion  of  blood  circulating  in 
the  brain,  there  is  a set  of  lesser  sinuses  which  lurk  betwixt 
the  dura  mater  and  the  anterior  part  of  the  base  of  the  scull. 
These  last  are  fully  more  intricate  than  the  others  ; they  lie 
upon  the  irregular  surface  of  the  sphenoid,  temporal,  and  oc- 
cipital bones  ; and  tend  backwards  to  the  great  embouchoir 
formed  by  the  irregular  hole  in  the  temporal  and  occipital 
bones. 

THE  SPHENOIDAL  SINUSES. 

The  superior  sphenoidal  sinuses  are  seated  in  a fold  of 
the  dura  mater,  on  the  internal  margin  of  the  wing  of  Ingrassi- 
as,  and  before  the  great  wing  of  the  sphenoid  bone  ; they  re- 
ceive the  blood  in  part  from  the  orbit,  and  from  the  dura  ma- 
ter ; they  open  into  the  cavernous  sinus,  or  perhaps  into  the 
ophthalmic  sinus,  which  of  course,  for  the  most  part,  conveys 
the  blood  into  the  superior  or  inferior  longitudinal  sinus. 

The  inferior  sphenoidal  sinus  is  very  irregular  and  in- 
constant. It  is  in  the  dura  mater,  covering  the  great  wing  of 
the  sphenoidal  bone ; the  blood  of  this  sinus  is  emptied  into 
the  cavernous  sinus,  or  escapes  by  emessarii  into  the  trunk  of 
the  temporal  veins. 

The  anterior  clynoid  sinus.— -The  posterior  clynoid 
sinus,  or  elliptic  sinus,  and  the  circular  sinus,  are  one  and  the 
same ; the  difference  consists  only  in  the  manner  of  describ- 
ing them ; the  circular  sinus  lies  within  the  clynoid  pro- 
cesses of  the  sphenoid  bone,  and  surrounds  the  glandula 
pituitaria.* 

As  this  circular  sinus  opens  upon  each  side  into  the  cavern- 
ous sinus,  it  is  not  unaptly  divided  into  two  ; the  anterior  half 
of  the  circle,  being  the  anterior  clynoid  sinus  of  some  author  : 
the  posterior  half  (which  is  in  general  wider,)  the  elliptical  or 
posterior  clynoid  sinus,  or  semilunar. 

* Ridley  defcribes  it  in  tlieie  words ; “ Another  I difcovered  by  having  in- 
jected the  veins  with  wax,  running  round  the  pituitary  gland  on  its  upper  fide, 
forwardly  within  a duplicature  of  the  dura  mater,  backwardly  between  the  dura 
mater  and  pia  mater,  there  fomewhat  loofely  ftretched  over  the  fubjacent  gland 
itfelf,  and  laterally  in  a fort  of  canal  made  up  of  the  dura  mater  above,  and  the 
carotid  artery  on  each  outfide  of  the  gland,  which,  by  being  fattened  to  the  dura 
mater,  above  and  below,  at  the  balls  of  the  fcull,  leaves  only  a little  interftice  be- 
twixt itfelf  and  the  gland.”  ( Acuratius  tamen  a Rilieyo  defcriptus  eft.  Haller.} 

Rut  Ridley  is  afluming  merit  to  himfelf.  Brunnerns  defcribes  this  linns. 
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This  sinus,  like  most  of  the  lesser  sinuses,  is  irregular  iri 
its  shape,  its  size,  its  communications,  and  its  origin.*  Its 
natural  communication  is  with  the  cavernous  sinus,  which  in 
fact  encroaches  upon  its  side  ; it  will  be  found  to  communicate 
also  with  the  sphenoidal  sinuses,  and  the  obliqui  or  petrous 
sinusesf  : at  one  time  the  anterior  half  of  the  circle  is  wanting  $ 
at  another  the  posterior.^; 

THE  CAVERNOUS  SINUS. 

The  cavernous  sinus  is  a great  irregular  centre  of  communi- 
cation with  the  lesser  sinuses  in  the  base  of  the  scull  This 
sinus  is  sunk  upon  each  side  of  the  sella  turcica,  and  is  formed 
in  the  irregular  splitting  of  the  lamella  of  the  dura  mater  : it 
is  of  triangular  shape  ; it  extends  from  the  sides  of  the  sella 
turcica,  even  to  the  foramen  spinali.§  The  pointed  extremity 
of  the  tentorium,  which  extends  forwards  from  the  angle  of 
the  petrous  bone  to  the  posterior  clynoid  process,  covers  and 
protects  it.  The  cavernous  sinus  is  different  from  all  the 
others  ; it  is  an  irregular  cavity,  full  of  fibrous  cords  traver- 
sing it,  which  gives  it  a kind  of  cellular  appearance.  It  is  like 
a diseased  part  into  which  the  blood  had  been  driven,  till  the 
cellular  texture  had  been  distended  and  partly  destroyed* 
After  a minute  injection,  small  arteries  are  seen  to  ramify 
among  these  fibres  ; the  internal  carotid  arterv  rises  through 
it  and  the  sixth  pair  of  nerves  is  involved  in  it,  in  their  pas*- 
sage  from  the  scull. 

This  sinus  is  the  centre  of  the  little  sinuses  and  veins  of  the 
anterior  part  of  the  base  of  the  brain  and  cranium  : four  or 
five  veins  pour  their  blood  into  it,  from  the  anterior  lobes  of  the 
brain  and  the  fossa  silvii  ; sometimes,  even  the  ophthalmic 
veins  open  into  this  receptacle. ||  The  superior  and  inferior 
petrous  sinuses,  and  the  basilar  sinus,  open  into  it  behind  ; 
the  circular  before  ; the  sphenoidal  sinuses  and  veins  of  the 

* “ Varie  fono  lc  origini,  e le  foci  di  quefto  feno.  Alcunc  volte  il  fonda  della 
fofla  pituitaria  vi  invia  due  canaletti  longitudinali,  che  fcorrono  ful  dorfo  di  quelle 
due  pieghe  fottili  falcate  ond-ie  tripartita  la  glandula  pituitaria.  Altre  volte  la 
fofTa  divifa  per  traverfo  da  una  fimil  piega  che  pure  ha  ful  dorfo  il  fuo  feno,  alio 
dittico  lo  invia.”  Malcarne,  p.  123. 

f Haller,  tom.  iv.  p.  154. 

1 “ Nunc  anterior  nunc  pofterior  ejus  arcus  amplior  eft  ; nunc  anterior  nunc 
pofterior  ejus  arcus  deficit  ; nunc  totus  ipfi  defideratur  ; interdum  vere  duplicem 
fuifle,  referunt.”  Sommerring,  vol.  v.  p,  334. 

§ Malacarne. 

||  This  vein,  the  vena  angolana,  makes  a very  remarkable  emiffaria,  but  it  is 
more  probable  that  the  blood  in  fuch  veins  runs  inwards  than  that  it  efcapes  from 
the  fcull  to  the  external  veins.— Cum  venis  pofterioribus  frequentes  nexus  init. 
Sommerring,  vol.  v.  p.  354. 
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dura  mater  upon  the  side ; while  the  right  and  left  sinuses 
often  communicate  by  means  of  the  transverse  sinus.  Besides 
these  the  petrous  sinuses  have  several  communications,  or 
emissaria  as  they  are  called,  viz.  by  the  inferior  maxillary 
foramen,  the  funnel  of  the  carotid  artery,  through  which  de- 
scends a vein,  (the  vena  sodalis  arterise  carotidae,)  which  ter- 
minates  in  the  pterygoid  plexus  of  veins,  the  sphenoidal  fissure, 
the  interosseous  sinus  of  Malacarne.* 

The  transverse,  or  posterior  clynoid  sinus,  runs 
across  from  one  oblique  sinus  to  another  behind  the  posterior 
clynoid  processes.!  In  *ts  form  it  is  not  peculiar,  nor  is  it  very 
regular. 

There  are  two  petrous  sinuses,  the  anterior  and  posterior, 
or  the  inferior  and  superior  sinuses  ; these  two  come  off  nearly 
together  from  the  cavernous  sinus,  and  running  back  upon 
the  petrous  bone,  terminate  in  the  lateral  sinuses  or  beginning 
of  the  internal  jugular  vein  ; but  which  two  to  take  as  petrous 
sinuses  is  a question.  For  example,  Malacarne  shows  that 
there  is  a sinus,  by  no  means  uncommon,  which  belongs  as 
strictly  as  those  others  to  the  petrous  portion  of  the  temporal 
bone. 

He  calls  this  new  sinus  the  anterior  petrous  sinus  ; and  the 
superior  of  other  writers,  he  calls  the  posterior  petrous  sinus  ; 
and  the  inferior  petrous  sinus  of  other  writers,  as  it  lies  more 
upon  the  cuneiform  apophysis  of  the  occipital  bone,  and  runs 
slantingly,  he  calls  the  oblique.  I would  on  the  contrary  con- 
sider two  of  these  as  the  petrous  sinuses  ; the  oblique  sinuses 
of  Malacarne,  as  the  lateral  basilar  sinuses  ; and  those  which 
run  on  the  middle  of  the  cuneiform  apophysis,  as  the  middle 
basilar  sinuses. 

The  anterior  petrous  sinus  runs  upon  the  anterior  face 
of  the  petrous  bone,  from  near  the  spinal  hole  whence, 
making  a semicircular  curve  in  the  angle  of  the  petrous  and 
squamous  portions  of  the  temporal  bone,  it  terminates  in  the 
lateral  sinus. 

The  posterior  petrous  sinus  ^ lies  in  that  pointed  ex- 
tremity of  the  tentorium,  which  stretches  forward,  connected 
with  the  acute  angle  of  the  petrous  bone.  It  is  narrow  ; and 
a sulcus  or  groove  on  the  angle  of  the  bone  gives  a partial 

* The  emKTaria  4ta,  of  Tabarini.  Obferv.  Anatom,  p.  42,  et.  feq. 

f In  truth  the  fuperior,  and  inferior,  or  oblique  Gnus,  the  cavernous,  and  the 
tranfverfe,  meet  nearly  at  a point. 

t And  here  it  has  a tranfverfe  branch  of  communication  with  the  cavernous 
Gnus,  which  runs  under  the  extended  point  of  the  tentorium. 

§ Or  fuperior  petrous  Gnus  Vicq  d’Azyr. 

VOL.  III. 
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lodgement  to  it  ; it  passes  from  the  cavernous  sinus  to  the  great 
lateral  sinus. 

The  lateral  basilar  sinus*  is  shorter  and  larger  than 
the  last ; and  it  makes  an  oblique  curve  from  the  cavernous 
sinus  under  the  pointed  extremity  of  the  tentorium,  which  is 
continued  by  the  side  of  the  sella  turcica,  to  the  termination  of 
the  lateral  sinus,  or  rather  into  the  beginning  of  the  jugular 
vein,  by  a channel,  separated  by  a bony  lamina  from  the  ter- 
mination of  the  lateral  sinus  ; or  it  is  continued  into  a vein  in 
the  base  of  the  cranium,  which  afterwards  joins  the  great  jugu- 
lar vein. 

The  middle  basilar  sinus.  This  scarcely  deserves  the 
name  of  sinus.  It  consists,  in  general,  of  a few  cellular-like 
communications,  formed  in  strong  fibres  of  the  dura  matei^ 
which  here  partakes  of  the  nature  of  a ligament.  These  open 
into  the  last  mentioned  sinus,  or  sometimes  into  the  vertebral 
sinus. 

The  vertebral  sinuses  are  veins  included  in  the  lamellae 
of  the  dura  mater ; and,  divided  into  right  and  left ; they  de- 
scend into  the  tube  of  the  vertebrae,  on  its  fore  part,  and  pass 
down  even  to  the  sacrum.  They  are  connected  in  all  their 
length  with  the  vertebral,  dorsal,  and  lumbar  veins.  These 
sinuses,  or  veins,  at  each  vertebra,  are  joined  by  a transverse 
branch  ; they  are  connected  at  the  top  of  the  spine  with  the 
basilar  or  anterior  occipital  sinuses,  and  with  the  fossa  of  the 
jugular  vein. 

EMISSARIA  SANTORINI. 

“ Venae  Emissariae*’  is  but  another  name  for  those  lesser 
veins  which  form  a communication  between  the  sinuses  with- 
in the  head,  and  the  external  veins  in  the  base  of  the  cranium. 
These,  then,  are  chiefly  the  ophthalmic,  f mastoidean,  and  ver- 
tebral veins.  But  the  venasodalis,  arteriae  carotidse,  the  small 
vein  which  penetrates  the  parietal  bone  by  the  side  of  the  sa- 
gittal suture,  even  the  venae  arteriae  meningeae  sodales,  and  the 
little  veins  which  pass  with  some  of  the  nerves,  or  through  the 
fissures  of  the  bone,  are  also  brought  into  account.  To  these 
a much  greater  importance  has  been  attached  than  they  merit , 
particularly  in  apoplectic  affections  of  the  head,  they  are  sup- 

The  inferior  petrous,  or  oblique  finua. 

f “ Je  me  fuis  convaineu,  par  ties  diffedtions  multipliees,  que  les  finus  caverneur 
ct  orbitaires  commUniquent,  par  un  plus  grand  nombre  de  veinules,  avec  les 
arrieres-narines  de  forte  que  les  hemorrhagies  critiques  qui  fe  font  par  les  nez,  dans 
les  fievres  a'igues,  ou  le  tete  eft  atfeclee,  s’expliquent  facilement  par  ce  moyen,”  Rc 
Vicq  d’Azyr,  Acad.  Royale,  1781,  p.  504. 
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posed  to  be  eminently  useful  in  emptying  the  surcharged  sinus- 
es and  veins  of  the  brain  into  the  external  veins. 

But  those  lesser  passages  for  the  blood,  supposing  us  to  be 
assured  that  the  blood  flowed  through  them,  from  the  sinus  to 
the  external  veins,  are  insignificant,  when  compared  with  the 
great  outlet  of  the  internal  jugular  vein  ; to  which  we 
have  seen  all  the  sinuses  tend.  But  the  accumulation  of  blood 
in  the  vessels  of  the  brain  is  seldom  mechanically  produced ; it 
is  a disease  in  the  action  of  the  system  of  the  brain,  to  which 
we  become  more  and  more  liable  as  we  advance  in  years : it  is 
the  same  gradual  change  which  is  operating  on  the  venous 
system  from  infancy  to  old  age,  that  causes  this  class  of  dis- 
eases of  the  brain  to  be  peculiar  to  advanced  life. 

The  importance  of  the  sinuses  in  the  circulation  of  the  blood 
in  the  brain,  is  either  vaguely  described,  or  imperfectly  under- 
stood by  authors.  We  find  it  said,  that  the  sinuses  support 
the  blood  against  compression,  and  protect  its  free  circulation. 
This  to  me  seems  an  erroneous  idea.  The  lesser  veins  are 
as  in  other  parts  of  the  body,  and  have  no  such  provision  ; and 
since,  within  the  head,  there  can  be  no  such  partial  compres- 
sion as  in  the  limbs,  any  cause  which  would  compress  the 
greater  veins,  were  they  not  supported,  must  fall  upon  their 
extremities  with  worse  effect.  The  circulation  is  the  only 
power  which  can  act  mechanically  upon  the  brain  ; but  this  can 
never  cause  a compression  of  its  veins,  because  the  increased 
action  of  the  arteries  must  tend  more  to  the  distention  of  the 
veins  than  it  will  be  the  occasion  of  the  brain  compressing 
them. 

The  more  general  idea  conceived  of  the  use  of  the  sinuses  is 
nearer  the  truth  ; viz.  to  prevent  the  sudden  and  violent  ac- 
tion of  the  muscles  of  respiration,  or  of  the  muscles  of  the  head 
and  neck,  from  repelling  the  blood  into  the  vena  cava,  or  inter- 
nal jugular  veins  ; and  consequently  preventing  the  impulse 
from  being  communicated  to  the  blood  in  the  small  and  tender 
veins  of  the  brain,  which  might  endanger  a rupture  of  them.* 
Yet  this  is  not  exactly  the  manner  in  which  the  sinuses  preserve 
the  lesser  veins  ; they  do  not  suffocate  nor  take  off  the  force  of 
the  impulse  from  the  regurgitating  blood,  so  n\uch  as  they 
would  do  if  they  were  like  the  trunks  of  veins  in  other  parts 
because,  being  incapable  of  distention,  they  throw  the  undula- 
tion of  the  blood,  when  it  is  thus  checked  in  its  exit,  back- 
wards upon  the  extremities  of  the  veins.  But  then  the  effect 
is,  that  no  particular  vein  or  trunk  receives  the  shock  ; all  suf- 
fer in  a lesser  degree,  and  equally,  which  is  their  safety.  All 


* Monro,  Nervous  Syftsm,  p.  et 
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the  veins  in  the  base  of  the  brain,  which  would  be  liable  to  rup- 
ture, or  distention,  from  receiving,  in  their  sudden  turns,  the 
shock  of  the  blood,  checked  by  the  muscles  of  respiration,  or 
otherwise,  are  preserved  by  being  inclosed  in  sinuses,  and  co- 
vered by  the  strong  lamellae  of  the  dura  mater.  The  lesser 
vessels  again  are  removed  from  the  shock  : its  force  is  spent, 
because  it  has  spread  among  many  branches  ; and  it  has  be- 
come a general  impulse  upon  the  brain,  which  the  brain  resists, 
because  it  is  incompressible. 

That  the  brain  does  receive  such  an  impulse,  in  violent 
coughing  and  straining,  is  sufficiently  evident  from  the  rising 
of  its  surface  on  these  occasions,  when  it  is  accidentally  laid 
open  by  fracture,  or  the  trepan.* 

Although  the  obstruction  of  the  jugular  veins  were  to  cause 
no  regurgitation  of  the  blood  ; although  the  sinuses  were  sup- 
posed to  have  an  effect  in  preventing  the  distention  of  the 
veins,  or  return  of  the  blood  to  the  head  ; still  one  effect  of  the 
continued  action  of  the  arteries  is,  to  increase  the  plethoric 
state  of  the  brain,  when  there  is  a stagnation,  or  more  or  less 
remora,  of  the  blood  in  the  sinuses  ; and  thence  it  is,  that  in 
every  interruption  to  the  free  exit  of  the  blood,  the  distention 
must  ultimately  fall  upon  the  extreme  vessels.! 

We  ought  not  to  confound  the  idea  of  incompressibility  of  the 
brain  with  that  of  a solid  substance,  which  would  allow  no  mo- 
tion in  the  vessels  within  the  cranium,  and  would  require  us  to 
invent  some  specious  means  to  account  for  the  circulation  of 
the  blood  in  the  brain,  different  from  that  of  the  other  viscera 
of  the  body.  Were  the  brain  thus  incompressible,  or  rather 
solid,  so  as  to  prevent  a free  action  of  the  vessels  within  the 
cranium,  then,  as  the  blood  enters  with  an  evident  pulsation, 
it  must  necessarily  have  returned  byr  the  veins  with  a distinct 
pulsation  ; but  this  pulsation  is  lost  here,  as  in  the  other  vessels 
of  the  body,  before  it  returns  by  the  sinuses.  When  the  blood 

* The  older  phyficians,  obferving  the  connection  betwixt  the  motion  of  refpi- 
ration  and  of  the  brainy  conceived  that  the  air  was  drawn  through  the  nofe  and 
cribriform  hone  into  the  brain,  lb  as  to  diftend  it.  Upon  this  hypothelis  followed 
many  wonderful  cafes. 

We  have  already  mentioncd'>the  hypothefis  which  fuppofed  compreflion  and 
relaxation  of  the  cerebrum  and  cerebellum  alternately,  by  the  adticn  of  the  falx 
and  tentorium. 

+ We  fliall  fay  that  thefe  vefiftls  cannot  fuffer  diftention,  unlefs  there  be  fpace 
given  for  their  inordinate  dilatation,  by  blood  proportionally  fent  out  from  the 
cranium.  But  there  is  a degree  of  diftention  upon  them,  a tenfion  which  cannot 
be  relieved,  nor  the  ccntradlion  of  the  arteries  allowed.  The  impulfe  from  the 
heart  and  arteries  is  (till  continued,  and  is  increafing  the  evil.  Bleeding  here  re- 
lieves this  aiStion,  and  diminifhes  the  danger  ; and  by  this  means  we  can  fuit  the 
adlivity  of  the  veffels  entering  the  brain,  to  the  temporary  remora  in  thofe  which 
convey  the  blood  out  of  the  head 


OF  THE  VEINS  OF  THE  BRAIN. 


45 


is  sent  into  the  arteries  of  the  brain,  by  the  stroke  of  the  heart, 
they  dilate  ; and  this  dilatation  the  pliability  of  the  brain  al- 
lows, by  throwing  a comparative  degree  of  pressure  upon  the 
veins.  Again,  when  the  arteries  (during  the  dilatation  of  the 
heart)  are  in  action,  and  contract,  their  blood  enters  the  veins, 
so  as  to  give  to  them  a degree  of  dilatation  equivalent  to  their 
former  compression,  and  which  now  gives  the  freedom  of  con- 
traction in  return  to  the  arteries  ; without  any  compression, 
therefore,  of  the  brain  into  a lesser  space,  there  is  an  activity 
allowed  in  the  vessels. 

This  degree  of  motion,  communicated  through  the  brain,  is 
very  small,  nor  does  it  affect  the  function  of  the  brain  ; as  we 
see,  when  the  scull  is  laid  open,  and  the  pulsations  of  the  ar- 
teries are,  as  it  were,  accumulated,  in  their  effect,  to  one 
point ; for  here  the  patient  does  not  suffer,  although  the  brain 
beats  so  as  to  be  sensible  to  the  eye.  The  accumulation  of  the 
blood  in  the  brain  may  be  obstructed,  or  it  may  be  accelerated, 
until  this  velocity  affects  the  function  :*  or  the  blood  may  be 
accumulated  ; but  during  this  accumulation  of  the  blood  there 
must  be  a proportional  space,  freed  by  the  absorption  of  the 
brain  itself,  or  the  partial  accumulation  of  one  part  of  the  vas- 
cular system  of  the  brain  must  necessarily  be  accompanied  by 
a deficiency  of  the  other. 

* There  is  much  found  reafoning  and  ingenuity  wafted  on  the  fubjedl  of 
the  circulation  of  the  brain  : as  the  gentle  murmuring  of  a ftream,  fays  Lower, 
lulls  to  repofe,  while  the  mind  is  difturbed,  or  the  imagination  awakened  by  the 
din  of  a cataradf  ; fo  fleep  is  induced  by  the  gentle  flow  of  the  blood  in  the  brain, 
or  flies  when  the  circulation  is  accelerated.  As  the  fatigue  and  reft  of  the  body 
required  a variation  in  the  impetus  of  the  blood  towards  it,  the  necefiary  con- 
fequence  was  a variation  in  the  degree  of  velocity  in  the  circulation  and  quantity 
of  blood  in  the  head,  and  this  to  Lower  is  the  reafon  of  the  viciffitude  of  wake- 
fulnefs  and  fleep.  The  fimple  fadt  of  the  effedf  of  prefiure  upon  the  furface  of 
the  brain  inducing  an  opprefiion  of  the  fenfes  has  occafioned  all  their  theories  of 
fleep  to  turn  upon  this  one  idea  of  preffure  on  the  brain. 
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CHAP.  III. 

OF  THE  VENTRICLES  AND  INTERNAL  PARTS 
OF  THE  BRAIN. 

OF  THE  CAVITIES  OF  THE  BRAIN  IN  GENERAL. 


There  are  within  the  Brain  many  tubercles  and  irregular 
surfaces,  of  which  it  is  infinitely  more  difficult  to  convey  an 
idea  by  description  than  of  the  external  parts.  These  sur- 
faces, as  the  name  implies,  lie  in  contact  without  adhering  ; 
and  form  what  we  call,  though  not  perhaps  with  strict  pro- 
priety, the  cavities  of  the  brain.  Not  being  separated,  they 
are  scarcely  to  be  considered  as  cavities,  although  they  be  ca- 
pable of  distention  by  the  infiltration  of  the  fluid  into  them. 
The  surface  of  the  cavities  or  ventricles  of  the  brain  is  natur- 
ally bedewed  with  a fluid  or  halitus,  which  flows  from  the  ge- 
neral surface  of  the  ventricle,  and  from  the  plexus  choroides. 
This  moisture  preserves  those  surfaces  from  adhesion  ; during 
life  and  health  it  is  not  accumulated  so  as  to  form  a fluid  ; but 
in  many  diseases,  and  after  death,  it  is  effused  or  collected  into 
a fluid.  The  external  convolutions  of  the  brain  we  have  seen 
to  be  cineritious  on  the  surfaces  : the  internal  surface  of  the 
brain  may  be  considered  also  as  forming  convolutions ; but 
they  are  chiefly  medullary,  and  are  more  irregular,  or  rather 
have  a greater  variety  of  shape,  than  those  of  the  outer  surface. 

In  regard  to  the  use  of  the  ventricles  of  the  brain,  since  the 
hypotheses  of  the  older  physicians  have  been  tacitly  rejected, 
no  opinion  has  been  offered,  except  this,  that  “ they  seem  to 
be  made  of  a necessary  consequence,  and  towards  the  greater 
use  and  distinction  of  parts  or,  as  we  have  already  had  oc- 
casion to  mention,  that  the  ventricles  serve  to  increase  the  sur- 
face of  the  pia  mater,  and  that  whatever  may  be  the  purposes 
which  are  served  by  that  membrane  on  the  surface  of  the 
brain,  we  must  suppose  the  same  to  be  performed  by  it  within 
the  ventricles.  But  this  is  a conclusion  which  may  not  be  al- 
together satisfactory  to  an  inquisitive  mind. 

It  is  necessary  to  take  into  consideration  the  general  peculi- 
arities of  the  brain:  we  find  that  within  the  scull  there  is  no. 
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adipose  substance,  though  it  pervades  every  other  part  of  the 
body.  We  at  once  see  a reason  for  this.  It  is  evident  that  as 
the  fat  is  so  incessantly  undergoing  changes  (being  alternately 
absorbed  and  deposited ;)  as  at  one  time  it  is  deposited  in 
greater  quantities  and  at  another  absorbed ; as  it  is  in  perpetual 
variation  according  to  the  prevailing  habits  of  the  body,  the 
proportion  of  exercise  taken,  or  the  state  of  the  health ; its 
continual  changes  would  have  the  very  worst  consequence  upon 
such  a part  as  the  brain ; that  if  accumulated  it  would  oppress 
the  circulating  vessels  ; if  rapidly  absorbed  it  tvould  be  fol- 
lowed by  accumulation  or  surcharge  of  the  vessels  ; for  the 
scull  does  not  allow  of  distention,  nor  is  it  possible  that  it  can 
admit  of  depletion. 

I conceive  the  ventricles  to  be  a provision  for  allowing  those 
changes  to  take  place,  which  necessarily,  from  time  to  time, 
arise,  or  are  occasioned  by  disease  in  the  substance  of  the 
brain  itself : they  prevent  an  instantaneous  bad  effect.  When 
fluids  distend  the  ventricles,  it  sometimes  occurs  to  us  that  the 
fluid,  secreted  and  accumulated,  must  have  compressed  the 
substance  of  the  brain,  and  caused  its  absorption  ; but  I con- 
ceive that  frequently  the  cause  is  reversed ; the  absorption  of 
the  mass  of  the  brain  being  the  disease  or  its  consequence,  and 
the  fluid  being  poured  out  in  the  ventricles  to  supply  this  defi- 
ciency : I also  conceive  that  the  collected  fluid  being  in  the 
central  parts,  is  a particular  provision  by  which  the  whole  mass 
of  the  brain  is  kept  uniformly  distended  ; whereas,  if  the  sur- 
face had  been  equally,  or  more  disposed  to  such  secretion  of 
fluid,  the  internal  parts  would  have  fallen  flaccid,  and  been 
compressed  rather  than  supported. 

There  cannot  be  a more  erroneous  notion  than  that  in  Hy- 
drocephalus the  compression  produced  by  the  secreted  fluid 
occasions  the  wasting  of  the  brain.  In  that  disease  the  sub- 
stance of  the  brain  is  not  firm  and  compressed,  so  as  to  prevent 
the  veins  from  being  completely  filled ; but,  even  in  a very 
early  stage,  the  mass  of  the  brain  is  soft  and  fluid  ; the  veins 
peculiarly  distended  or  enlarged  ; and  from  the  first  or  in- 
flammatory stage  of  the  acute  hydrocephalus,  or  the  perma- 
nent state  of  the  chronic,  the  disease  is  not  a dropsy  of  the 
ventricles,  but  a universal  affection  of  the  brain.  The  effect  of 
the  disease  is,  that  there  is  a change  in  the  relative  powers 
which  incessantly  secrete  and  absorb  the  brain  itself,  as  every 
other  part  of  the  body  is  secreted  and  absorbed.  And  in  con- 
sequence of  this  there  is  a diminution  of  the  solids  of  the  brain, 
and  an  accumulation  of  the  fluids  to  supply  their  loss. 

It  is  not  to  be  supposed  that  the  ancients,  so  fertile  in  their 
hypotheses,  and  so  easy  in  their  proofs,  could  neglect  the 
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evident  importance  of  the  ventricles  of  the  brain.  We  ac- 
cordingly find  that  the  spirits  were  manufactured  in  these 
cavities  ; that  they  were  the  “ spirituum  animalium  officina,” 
whence  the  spirits  were  conveyed  over  all  the  nervous  system.^ 
They  were  again  degraded  from  this  higher  office,  and  became 
the  mere  receptacles  of  the  excrementidous  matter  of  the 
brain  (meras  cloacas  esse  asseruerintf ;)  and  Willis  seems  in- 
clined still  further  to  degrade  the  importance  of  the  ventricles, 
by  considering  them  merely  as  of  secondary  importance  ; or 
rather  as  resulting  solely  from  the  accidental  conformation  of 
the  brain.:}:  Again  we  find  it  a prevalent  opinion  that  the  ven- 

tricles contained  air  ; that  the  air  supported  the  soft  medullary 
substance  of  the  brain  ; and  that  it  gave  motion  to  the  whole 
mass,  so  as  to  circulate  the  spirits  in  the  substance  of  the 
brain. § 

OF  THE  CORPUS  CALLOSUM  AND  CENTRUM  OVALE  OF 
VIEUSSENS. 

The  corpus  callosum  is  a medullary  body  which  is  a cen- 
tre of  communication  ; or  it  is  the  great  commissure||  passing 
betwixt  the  hemispheres  of  the  cerebrum  :<f}  it  is  seen  without 
incision  by  merely  separating  those  hemispheres  with  the  fin- 
gers. It  is  a white  body,  firmer  than  the  rest  of  the  medullary 
substance.  It  is  but  slightly  convex  upon  its  upper  part,  but 
turns  convex  downwards  upon  the  fore  and  back  part.  As  the 
corpus  callosum  is  the  continuation  of  the  internal  medullary 

* Lately  by  chemical  aids,  (which  make  the  cineritious  fubftance  black,  or 
dark  brown,  while  the  medullary  matter  remains  white,  or  takes  a flight  greenilh 
tinge,)  the  origins  of  many  of  the  nerves  have  been  traced  into  the  fubftance  of 
the  brain,  even  to  the  furface  of  the  ventricles,  which  has  given  occafion  to  the 
revival  of  fimilar  ideas  of  the  ufe  of  the  ventricles. 

■f  Willis  Cereb.  Anat.  p,  32. 

} “ Porro  ft  quis  cerebelli  labricam  exadto  confiderat,  et  ferio  perpendit,  quod 
hi  vcntriculi  non  ex  primaria  natura:  intentione  efformentur,  at  l'ecundario  tantum 
et  accidentaliter  de  cerebri  complicatione  refultent,”  &c. 

§ Malpighi. 

||  Commiflure  is  a term  applied  to  thofe  tradls  generally  of  medullary  matter, 
which  palling  through  the  brain  are  fuppofed  to  be  a medium  of  communication. 

3|  Willis  conceiving  the  lpirits  to  lodge  and  circulate  in  the  fuperficial  convolu- 
tions of  the  brain,  (upon  the  conformation  of  which  depended  the  capacity  or  abil- 
ity,) gives  to  tire  corpus  callofum  the  property  of  collecting  and  concentrating  the 
Lpirits, “ quafi  in  fuLlico  emporio  commorantur  and  here  they  were  depurated  by 
repeated  circulation — But  the  language  in  which  all  this  is  delivered  better  veils 
the  abfurdities  of  the  dodtrine  : “ lpiritus  recens  nati  undequaque  ab  extima  hujus 
corporis  ora  verfus  anteriorem  iftius  corporis  callofi  partem,  ubi  craffinum  exiftit 
perpetim  blande  featent , ibidemque,  ft  opus  fuerit,  aut  imaginationis  aftui  impen- 
dur.tur,  aut  medulla;  oblongata;  crura  fubeuntes,  appendicem  nervofum  a£lu.* * * §nt  et 
infpirant.”  What  remains  fuperfluous  of  the  fpirits  returns  backwards  and  circu- 
lates through  the  fornix,  and  is  ftillfarther  fubtilized,  “ hoc  motu  fubtiliores  quol- 
dam  phantaliae  adlus  peragunt.’! 
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substance  of  the  brain,  it  is  superfluous  to  say  that  it  is  continu- 
ed  down,  anteriorly,  into  the  medullary  matter  betwixt  the 
corpora  striata,  terminating  in  its  pedunculi;  or,  backwards, 
that  it  is  continued  with  the  fornix  and  cornua  ammonis  and 
the  surface  of  the  posterior  prolongation  of  the  lateral  ven- 
tricle. 

We  see  upon  the  surface  of  the  corpus  callosum  two  medul- 
lary lines  considerably  raised,  running  parallel  to  each  other* 
in  the  length  of  the  body.  Betwixt  these  salient  lines  there  is 
of  course  a kind  of  rut,  called  sometimes  the  rapha,  or  suture, 
which  may  be  considered  as  dividing  this  body  into  two  equal 
parts,  and  which,  in  truth,  forms  the  accurate  division  of  the 
two  sides  of  the  whole  brain. f 

Other  lines,  less  elevated  from  the  surface,  are  to  be  observ- 
ed running  across  these,  as  if  passing  from  one  hemisphere  to 
the  other.  If  the  corpus  callosum  be  cut  horizontally,  and  the 
section  be  continued  into  the  substance  of  the  hemispheres,  we 
still  can  perceive  those  transverse  lines,  and  observe  them  to  be 
lost  in  the  medullary  matter  of  the  hemispheres.^; 

The  centrum  ovale  is  merely  the  appearance  which  the 
white  and  internal  part  of  the  cerebrum  takes  when  the  brain  is 
cut  horizontally  on  the  level  of  the  corpus  callosum  ; for  then 
the  corpus  callosum  is  the  centre  of  the  great  medullary  mass 
of  the  cerebrum,  and  the  external  cineritious  matter  being  on 
the  edges  only  forms  it  into  an  irregular  oval. 

THE  SEPTUM  LUCIDUM. 

The  two  lateral  ventricles  lying  under  the  corpus  callosum 
and  medullary  centre  are  divided  by  a partition,  which  de- 
scends from  the  lower  surface  of  the  corpus  callosum,  and  rests 
Upon  the  fornix.  This  septum  of  the  ventricles  is  transparent, 
and  consists  of  two  laminae,  and  these  consist  of  medullary  and 
cineritious  matter.^  Betwixt  these  is  the  cavity  of  the  sep- 

* They  are  not  ftridlly  parallel  in  all  their  length  ; we  find  them  often  fepara- 
ted  both  upon  the  fore  and  back  part  ; but  generally  more  feparated  upon  the 
back  part,  and  even  fometin-.es  they  are  curved. 

f In  which  conceit  Duvernejr  calls  this  “ clef  du  cerveau,’’  from  its  being  the 
centre  of  communication.  Tom.  i.  p.  39. 

f Th*  necefiity  of  explaining  paralyfis  and  convulfive  motions  of  that  fide  of  the 
body  oppofite  to  the  fide  of  the  brain  injured,  has  made  anatomifts  attend  to  thofe 
tranfverl'e  lines,  in  the  hopes  of  finding  fuch  a decufiation  of  these  lines  as  would 
account  for  it.  Sabbatier  fays,  they  have  brought  themfelves  to  believe  that  there 
was  a decufiation,  but  after  careful  inveftigation  he  could  find  no  fuch  thing.  See 
Winflow.  Ludwig  (de  Cinerea  Cerebri,  fub.  p.  5.)  obferved  ftrise  of  ciheritious 
fubftance  in  the  corpus  callofum.  See  alfo  Gunz.  and  Haller. 

§ Vicq  d’Azyr. 

VOL.  III. 
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turn  lucidum.* * * §  The  size  and  shape  of  this  cavity  differ  in  a 
variety  of  subjects.  It  is  of  a triangular  shape,  and  from 
eighteen  to  twenty  lines  in  length. f It  has  a fluid  exhaling  in- 
to it  like  the  ventricles,  and  is  by  some  counted  as  a fifth  ven- 
tricle : according  to  Santorini  it  opens  in  the  base  of  the  brain, 
opposite  to  the  union  of  the  optic  nerves.  Vieussens  describes 
it  communicating  with  the  third  ventricle.:}:  Winslow  also 

has  seen  it  reaching  a great  way  backwards,  and  conceives  it 
to  open  into  the  third  ventricle.  Soemmerring  describes  it  as 
large  in  the  middle,  contracted  backwards,  and  having  no 
communication  ; but  he  asserts  that  it  is  shut  in  on  every  side.§ 
In  the  base  of  the  brain  we  find  a narrow  longitudinal  sulcus 
betwixt  the  pedunculi  of  the  corpus  callosum.  In  the  bottom 
of  this  cavity  there  is  a medullary  lamina,  which  Vicq  d’ Azyr 
calls  “ Cloison  a la  cavite  du  septum  lucidum .”  And  the  sul- 
cus he  calls  “ Fosse  de  la  base  du  septum  lucidum.”  By  a 
careful  section  of  this  medullary  substance  we  lay  open  the  ca- 
vity of  the  septum  lucidum. 


Under  the  corpus  callosum  and  medullary  centre,  p-re  the 
lateral  ventricles.  They  are  distinguished  into  right  ahd  left, 

* Tt  was  difcovered  by  Silvius.  See  alfo  Santorini, 

f Sabbatier. 

} “ In  qua  pellucidem  non  raro  reperimus  aquamque  haud  dubie  in  tertiunl 
illabitum  ventriculum.”  Vieufiens  de  Cerebro,p.  59. 

§ De  Corporis  Humani  Fabrica,  tom.  iv.  p.  55. 
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They  are  of  a very  irregular  shape,  stretching  into  three  pro- 
longations or  cornua,  whence  they  have  the  name  of  tricornes. 
They  are  the  great  ventricles  of  the  brain ; the  third  and  fourth 
being  comparatively  very  small.  What  may  be  considered  as 
the  bodies  of  these  ventricles  are  formed  betwixt  the  corpus 
callosum  and  medulla  of  the  brain,  and  the  convexity  of  the 
corpora  striata  and  thalami  nervorum  opticorum.  Following 
the  cavity  forwards,  we  find  what  is  called  its  anterior  horn 
or  sinus,  formed  betwixt  the  more  acute  convexity  of  the  cor- 
pus striatum  and  the  anterior  part  of  the  corpus  callosum  ; in- 
to the  posterior  lobe  of  the  cerebrum,  resting  upon  the  tentori- 
um, there  stretches  backwards  with  some  considerable  curve, 
and,  at  the  same  time,  with  a slight  inclination  downwards,  the 

POSTERIOR  HORN. 

Again,  the  inferior  or  descending  horn  is  like  the  con- 
tinued cavity  of  the  ventricle  ; it  takes  a curve  backwards  and 
outwards,  and  then  turning  forwards  it  descends  into  the  mid- 
dle lobe  of  the  brain. 

The  lateral  ventricles  do  not  terminate  in  the  others  by  any 
of  those  prolongations  ; but  they  communicate,  upon  a very 
high  level,  with  the  third  ventricle  and  with  each  other,  by  a 
wide  opening,  formed  under  the  fore  part  of  the  arch  of  the 
fornix.  This  communication  we  easily  find  by  following  the 
choroid  plexus  forward  and  under  the  fornix  : it  is  a space  be- 
twixt the  most  anterior  part  of  the  convexity  of  the  optic  thala- 
mi and  the  anterior  crura  of  the  fornix, 

OF  THE  PARTS  SEEN  IN  THE  LATERAL  VENTRICLES. 

The  fornix  is  a medullary  body,  flat,  and  of  a triangular 
shape,  which  divides  the  two  lateral  and  the  third  ventricles ; 
its  lower  surface  is  towards  the  third  ventricle  : its  lateral  mar- 
gins are  in  the  lateral  ventricle.  On  its  upper  surface  it  sup- 
ports the  septum  lucidum,  or  partition  of  the  two  lateral  ventri- 
cles, and  under  its  most  anterior  part  is  the  communication  be- 
twixt the  lateral  ventricles  and  the  third  ventricle.*  One  of 
the  angles  is  forward,  and  the  other  two  towards  the  back  part : 
it  rests  chiefly  upon  the  thalami  nervorum  opticorum,  but  it  is 
separated  from  them  by  a vascular  membrane,  which  is  conti- 
nued from  the  external  pia  mater,  and  which  stretches  into  the 
brain  betwixt  the  posterior  part  of  the  corpus  callosum  and  tu- 
bercula  quadrigemina,  and  which  membrane  connects  the  plex- 
us of  the  lateral  ventricle.  The  fornix  leaves  betwixt  it  and 

* Of  this  communication  fee  farther  in  the  Anatomy  of  the  Brain  illuftrated  by 
Engravings. 
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the  concave  face  of  the  most  anterior  part  of  the  corpora  stri- 
ata, a triangular  space,  which  is  in  part  occupied  by  the  sep- 
tum lucidum. 

The  extremities  of  this  body  are  called  crura.  The  posteri- 
or crura  coalescing  with  the  corpus  callosum,  (which  is  conti- 
nued downwards  posteriorly,)  are  prolonged  into  the  hippo- 
campi, and  the  anterior  crura  forming  the  anterior  angle  being 
close  together,  bend  downwards  behind  the  anterior  commis- 
sure, and  are  connected  with  it : they  then  bend  round  the 
thalami,  and  may  be  traced  into  the  crura  cerebri  ; or,  accord- 
ing to  others,  they  form  the  corpora  albicantia.*  Those  pil- 
lars or  crura  of  the  fornix  are  fibrous  in  some  slight  degree 
like  a nerve.  This  is  to  be  observed  by  cutting  them  either 
across  or  in  their  length. f 

Upon  the  lower  surface  of  the  fornix  there  are  lines  like 
those  of  the  corpus  callosum,  and  which  are  erroneously  con- 
ceived by  many  to  be  the  impression  of  the  vessels  of  the  ve- 
lum. It  is  this  lower  surface  of  the  fornix  which  is  called 
lyra,  corpus  psalloides,  it  being  compared  to  a stringed 
instrument.^ 

* Two  white  bodies  feen  on  the  bate  of  the  brain  behind  the  infundibulum. 

f Vicq  d’Azyr,  Acad.  Scien.  1781,  p.  517. 

1 The  prevalent  idea  amongft  the  older  authors  regarding  the  ufe  of  the  fornix 
■was,  that  it  afted  like  a ligament  binding  together  the  internal  parts  of  the  brain  ; 
or  that  it  fupported  the  incumbent  weight  of  the  upper  parts  of  the  brain  from 
prefling  upon  the  lower.  “ Verum  alter  atque  ifle  infignior  fornicis  ufus  efTe  vide- 
tur  quem  modo  invenimus ; nempe  ut  fpiritus  animales  per  ejus  dudtum  ah  altera 
cerebri  extremitate  ad  alteram  immediate  tranfeant  atque  ita  quafi  per  pelicani  ros- 
trum in  fui  ipfius  ventrem  intortum  circulentur.”  Willis. 
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©F  THE  HIPPOCAMPI,  OR  CORNUA  AMMONIS,  AND  OF  THE 
TENIA  HIPPOCAMPI. 


Plan  of  the  Connections  of  the  Fornix  xvith  the 
Hippocampus , &c. 


Those  parts  are  to  be  seen  s-ontinued  from  the  posterior 
crura  of  the  fornix.  We  have  observed,  that  upon  the  back 
part,  the  fornix  adheres  to,  or  is  continuous  with,  the  corpus 
callosum.  We  shall  find  also  that  its  posterior  crus  on  each 
side  divides  into  two  laminae  of  medullary  matter  : the  one  of 
these  is  continued  into  the  cornu  ammonis,  and  the  other  (be- 
ing the  anterior  of  these  portions)  forms  the  tenia  hippocampi. 

The  hippocampus  is  narrow  at  its  commencement  in  the 
posterior  crus  of  the  fornix  but  it  is  enlarged  as  it  descends, 

* In  fpeaking  of  the  origin  of  the  hippocampus  as  from  the  fornix,  I mean 
limply  that  the  ftudent  having  gained  the  knowledge  of  one  part  of  the  hrain  may 
trace  the  others  from  their  relation  to  it,  and  that,  underftanding  the  fituation 
and  relation  of  the  fornix,  he  traces  its  crura  until  he  finds  them  terminating  in 
the  hippocampus.  We  might  fully  as  well  fay  that  the  hippocampi  are  formed 
from  the  pofterior  part  of  the  corpus  callofum,  for  they  are  the  fame  medullary 
matter  continued. 
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following  the  course  of  the  inferior  prolongation  of  the  lateral 
ventricle  towards  the  base  of  the  brain.  It  is,  indeed,  merely 
a relief  or  particular  convexity  of  the  floor  of  this  lower  horn 
of  the  ventricle,  like  a pad.  The  inferior  extremities  of  the 
hippocampi  on  each  side  turn  inwards,  pointing  to  the  crura 
cerebri,  and  taking  thus  a curve  like  a ram’s  horn.*  In  its 
whole  extent  the  hippocampus  consists  of  an  internal  cineri- 
tious  substance,  and  a superficial  layer  of  white  medullary 
matter.  | 

The  tenia  hippocampi,  or  CORPUS  fimbriatum,  is  the 
prolonged  margin  of  the  fornix  : it  is  merely  the  thin  edge  of 
the  hippocampus,  which  follows  in  the  whole  of  its  circuit,  and 
terminates  in  an  acute  point  near  its  bulbous  extremity. 

The  lesser  hippocampus,  or  colliculus,  is  a relief  or 
convexity  in  the  floor  of  the  posterior  horn  of  the  ventricles, 
which  may  be  traced  backwards  from  the  crura  of  the  fornix. 
It  has  the  same  relation  to  the  fornix  which  the  greater  hippo- 
campus has,  and  lies  in  the  posterior  horn  or  prolongation  of 
the  ventricle  into  the  posterior  lobe  of  the  brain,  in  the  same 
way  in  which  the  great  hippocampus  lies  in  the  inferior  horn  or 
prolongation  of  the  ventricle  into  the  middle  lobe  of  the  brain. 

The  velum  and  plexus  require  to  be  taken  away  before  we 
can  fully  understand  the  situation  of  the  third  ventricle,  or 
of  those  tubercles  which  are  but  partially  seen  in  the  lateral 
ventricles. 

The  velum  lies  in  the  centre  of  the  brain,  and  extends 
from  the  surface  of  the  brain  inwards  betwixt  the  posterior 
lobes  of  the  cerebrum  and  the  cerebellum,  then  betwixt  the 
corpus  callosum  and  nates  and  testes,  and  then  under  the 
fornix.  It  forms  thus  a great  communication  betwixt  the  ex- 
ternal and  internal  membranes  of  the  brain.  As  it  lies  under 
the  fornix,  that  medullary  lamina  adheres  to  it,  while  the 
velum  again  adheres  to  the  thalami  nervorum  opticorum.  Its 
margin  seems  to  be  terminated  laterally  by  the  choroid  plexus 
(when  we  view  it  after  raising  the  fornix  ;)  but  it  is  not  strictly 
so,  for  the  choroid  plexus  is  continued  with  the  membrane  of 
the  ventricles,  and  has  no  where  a termination.  For  the 
vascularity  of  this  membrane,  turn  to  what  has  already  been 
said  in  speaking  of  the  internal  veins  of  the  brain. 

* Betwixt  the  extreme  point  of  the  hippocampi  and  the  crura  cerebri  (when 
the  bafe  of  the  brain  is  turned  up)  we  can  infinuate  the  probe  into  the  inferior 
horn  of  the  lateral  ventricle  without  piercing  the  fubftance  of  the  brain,  but 
merely  tearing  the  pia  mater. 

f “ Vers  la  partie  inferieure  et  pofterieure  du  corps  calleux,  on  trouvc,  de  cha- 
que  cote,  un  petit  bourrelet  de  fubftance  grife  qui  fe  prolonge  dans  i’epaifteur  de 
1’hypocampe  dont  il  fait  partie  : bourrelet  eft  recouvert  dans  fon  prindipe  par  line 
lame  dc  fubftance  blanche.”  Vicq  d’Azyr,  loc.  cit. 
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Seeing  flow  the  plexus  choroides  are  formed  and  connected, 
they  cannot  be  strictly  said  to  have  either  beginning  or  termina- 
tion ; they  are  the  connected  folds  and  plicae  of  the  internal 
membrane  of  the  ventricles  loaded  with  vessels  ; but  to  de- 
scribe them  intelligibly  we  must,  notwithstanding,  trace  them 
in  this  manner.  The  plexus  of  the  lateral  ventricles 
rise  from  the  bottom  of  the  inferior  horns  of  these  ventricles 
betwixt  the  pedunculi  or  crura  cerebri  and  the  termination  of 
the  hippocampi ; they  lie  large  and  fleshy-like  in  that  lower 
horn.  As  they  rise  into  the  superior  level,  they  are  at  their 
greatest  size  (there  they  have  often  a diseased  appearance, 
being  hard,  and  as  if  schirrous  or  full  of  little  vesicles  or 
hydatids ;)  they  then  pass  forwards  and  inwards,  diminishing 
in  thickness  until  they  coalesce  under  the  fornix,  and  imme- 
diately behind  the  communication  betwixt  the  ventricles.  The 
plexus  of  the  third  ventricle,  formed  by  the  union  of  those 
of  the  lateral  ventricles,  turns  back  upon  the  lower  surface  of 
the  velum,  and  is  comparatively  very  small. 

The  corpora  striata  are  smooth,  cineritious  convexities 
in  the  fore  part  of  the  lateral  ventricle.  They  are  somewhat 
of  the  shape  of  a pear  ; they  are  obtuse  forwards  ; they  ap- 
proach each  other  towards  the  fore  part  with  a regular  con- 
vexity, and  they  are  narrow  as  they  pass  backwards,  separat- 
ing at  the  same  time  ; their  posterior  extremity  being  as  it 
were  pushed  out  by  the  thalami  nervorum  opticorum.  These 
last  lie  more  under  the  back  part  of  the  fornix,  and  are  more 
concealed  when  the  lateral  ventricle  only  is  laid  open.  These 
bodies  are  called  striata,  from  the  intermixture  of  the  medul- 
lary matter,  which  gives  the  appearance  of  striae  when  they 
are  cut.  They  descend  down  to  the  base,  and  give  origin  to 
the  first  pair,  or  olfactory  nerves.'*  The  striae  of  medullary 
matter  pass  from  above  downwards,  they  therefore  appear  in 
the  horizontal  sections  of  this  body  like  white  points.  A su- 
perficial horizontal  section  of  the  corpora  striata  shows  those 
striae  connected  with  the  medullary  matter  of  the  middle  and 
posterior  lobe.  A deeper  incision  brings  into  view  a mass  of 
cineritious  substance  betwixt  those  striae  and  the  medullary 
matter  of  the  middle  lobe.  Another  incision  shows  the  course 
of  the  striae  altered,  and  brings  into  view  the  connection  be- 
twixt the  corpora  striata  of  each  side,  bv  means  of  the  anterior 
commissure.! 

* Sommerring. 

•)'  “ Hac  pars  commune  fenforium  eji,  quod  fenfibilium  omnium  idlus  a nervis 
cujufque  organi  dilatos  accipit  adeoque  omnis  fenfionis  perceptionem  afficit  ; cujufmo- 
di  fenfibilium  ldtus,  cum  hinc  ulterius  in  cerebrum  trajiciuntur  fenjtoni  ftatim  ima- 
ginatio  fuccedit  ; atque  infuper  haec  corpora,  uti  fenftmm  omnium  impetus,  ita 
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The  commissura  anterior  is  a cylindrical  medullary 
cord,  which  unites  the  fore  and  lower  part  of  the  corpora 
striata,  and  which  spreads  its  connections  for  a full  inch  and  a 
half  into  the  middle  lobe  of  the  brain  upon  each  side.  We 
see  it  stretched  transversely  immediately  under  the  anterior 
crura  of  the  fornix.  It  is  in  figure  like  a bow ; its  extremities 
stretching  (with  a convexity  forward)  into  the  middle  portion 
of  the  brain  towards  the  extremity  of  the  fossa  silvii,  where 
it  terminates  in  the  medullary  matter  of  the  middle  lobe  of 
the  brain. 

The  thalami  nervorum  opti corum  are  hid  by  the  pos- 
terior angles  of  the  fornix,  and  the  plexus  choroides : we  do 
not  see  them  fully  until  we  have  lilted  the  fornix  and  the  velum 
or  membrane  which  stretches  under  the  fornix.  They  are 
somewhat  of  an  irregular  oval  shape  ; they  are  whiter  than 
the  corpora  striata,  their  surface  being  chiefly  of  medullary 
matter.  Internally  they  are  cineritious  ; and  the  medullary 
and  cineritious  matter  is  blended  in  striae  like  the  anterior  tu- 
bercles of  the  ventricles  on  (he  corpora  striata. 

The  thalami  nervorum  opticorum,  having  their  convex  sur- 
face towards  each  other,  unite  under  the  fornix  by  what  is 
called  the  commissura  mollis,  in  opposition  to  the  commis- 
sura magna,  which  is  the  corpus  callosum  ; the  commissura 
anterior,  which  unites  the  fore  part  of  the  corpora  striata ; 
and  the  commissura  posterior,  which  is  yet  to  be  described. 

Thus  the  soft  commissure  of  the  brain,  or  the  union  of  the 
optic  thalami,  is  so  soft  that  the  slightest  force  will  tear  it,  or 
in  dissection,  the  parts  being  unequally  supported,  the  thalami 
will  be  separated  and  this  connection  lost.*  After  such  se- 
paration of  the  tubercles  there  remains  very  little  appearance 
of  their  having  been  united.  Sabbatier,  after  the  most  care- 
ful dissection,  says  expressly  that  he  could  never  observe  this 
union,  and  he  conceives,  that  in  the  smoothness  of  the  conti- 
guous surfaces  he  has  a proof  of  there  never  being  such  a uni- 
on ; but  he  goes  on  to  say,  “ The  fruits  of  my  research 
were,  that  I constantly  found  a soft  cord  of  a cineritious  co- 
lour, and  about  a line  or  a line  and  a half  in  diameter  passing 
betwixt  them.” 

I have  seen,  when  the  ventricles  were  distended  in  hydro- 
cephalus, and  the  communication  betwixt  the  three  ventricles 
enlarged  to  a square  cavity  of  nearly  an  inch  in  diameter, j" 

motuum  localium  fpontaneorum  primos  inftindtus  fufcipiunt.  Willis,  Edit.  4. 
P-  43- 

* Morgagni  and  Vicq  d’Azyr  fay  they  have  feen  this  conimifTure  double  : it 
may,  however,  have  been  a partial  laceration  of  it. 

•f  In  quadrupeds  the  adhefion  is  more  extenfive. 
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that  this  union  was  drawn  out  to  some  length,  but  still  was 
above  half  an  inch  in  diameter.  The  commissura  mollis  is 
exceedingly  soft,  of  a cineritious  colour,  and  vessels  are  some- 
times seen  to  cross  upon  its  surface.  It  seems  to  be  the  con- 
tinuation of  the  grey  or  cineritious  substance  which  covers  the 
internal  surface  of  the  optic  thalami.* 

Towards  the  fore  part  of  the  thalami  we  have  to  observe  a 
peculiar  eminence  or  convexity,  viz.  the  anterior  tuber- 
cles of  the  optic  thalami.  In  making  a horizontal  section  of 
the  thalami,  we  find  that  we  cut  across  a medullary  streak  or 
cord  which  descends  from  this  tubercle  to  the  mamillary  pro- 
cesses, or  corpora  albicantia,  in  the  base  of  the  brain.f  Its 
course  is  deep  in  the  substance  of  the  brain,  and  somewhat 
oblique.  The  limits  of  the  thalami  externally  are  contiguous 
to  the  corpus  striatum,  but  betwixt  them  there  intervenes  a 
white  medullary  tract,  which  is  continuous  with  the  medullary 
striae,  and  which,  as  it  marks  the  limits  of  the  two  great  tuber- 
cles of  the  lateral  ventricles,  takes  a course  inwards  towards 
the  anterior  pillars  or  crura  of  the  fornix  and  middle  of  the  an- 
terior commissure.  The  surface  of  this  tract,  as  seen  in  the 
lateral  ventricle,  is  the  tenia  semicircularis  geminum, 
which  we  shall  presently  more  particularly  describe. 

To  understand  the  further  connections  and  importance  of  the 
optic  thalami  we  must  dissect  the  base  of  the  brain.  There 
we  find  that  it  is  through  the  corpora  striata,  and  the  thalami 
nervorum  opticorum,  that  the  crura  cerebri  establish  their  ex- 
tensive connection  with  the  internal  mass  of  the  brain  ; partic- 
ularly we  find  that  the  crura  shoot  up  into  the  back  and  lower 
part  of  the  thalami. 

Here  on  the  lower  part  also  we  may  observe  the  tr actus 
opticus,  which  we  may  trace  backwards  from  the  optic  nerves. 
They  surround  the  crura  cerebri  with  a semicircular  sweep, 
swelling  out  at  the  same  time,  and  terminating  in  three  con- 
siderable tuberosities : they  are  finally  confounded  with  the 
lower  part  of  the  optic  thalami  at  the  same  time  there  runs 
up  a division  of  it  into  the  nates. 

The  tenia  semicircularis  geminum  is  the  tract  of  the 

* Mais  il  n’y  a point  de  continuity,  proprement  dite,  entre  la  fubftance  intime 
de  ces  couches  et  la  commilTure  molle  dent  il  s’agit.  Vicq  d’Azyr,  Plane,  de  Cerv. 
p.  23. 

f See  Vicq  d’Azyr,  plate  xii.  Mem.  de  1’AcSn.  Royale,  1781,  p.  528,  and 
plate  2,  fig.  5.  4 

t \Vi  llis  feeing  the  nrlt  and  fecond  pair  of  nerves  fo  clofely  connected  with 
thefe  tubercles,  and  fuppoling,  as  we  have  mentioned  in  a former  note,  that  the 
corpora  ftriata  were  the  common  fenforium,  concludes,  hinc  ratio  patet,  cur 
odores  fine  olfadtus  objedta  ipfum  adeo  cerebrum  feriunt,  et  immediate  afficiunt  5 
item  cur  inter  vifionem  et  imaginaticnem  comxmmicatio  citiffima  habetur,”  P.  44. 

VOL.  III.  If 
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medullary  matter,  which  is  betwixt  the  two  great  anterior  tu- 
bercles of  the  lateral  ventricle,  the  corpus  striatum  and  thala- 
mus nervi  optici.  Towards  the  fore  part  of  this  tract  its  sur- 
face is  covered  with  a layer  of  a semi-transparent  greyish  mat- 
ter, through  which  we  see  the  veins  which  pass  from  the  sur- 
face of  the  corpora  striata  to  join  the  vena  galeni.*  Sabbatier 
makes  the  anterior  extremity  of  this  medullary  body  join  the 
anterior  pillar  of  the  fornix  : Haller  makes  it  join  the  anterior 
commissure : and  Vicq  d’Azyr  says  they  separate  again, 
where  they  seem  to  unite  forwards  and  lose  themselves  on  the 
corpora  striata.  Their  posterior  extremities  are  lost  in  the 
hippocampi  ; they  thus  form  a kind  of  longitudinal  commis- 
sure which  establishes  a communication  betwixt  the  fore  and 
back  part  of  the  cerebrum. 

OF  THE  THIRD  VENTRICLE. 

The  third  ventricle  does  not  at  all  answer  to  the  conception 
we  form  of  the  ventricles  from  the  lateral  ones.  It  is  a mere 
sulcus,  lying  betwixt  the  thalami  nervorum  opticorum,  and  be- 
twixt the  crura  cerebri,  which  are  continued  down  from  these 
tubercles.  It  is  a longitudinal  slit,  rima,  or  gutter-like  cavity, 
which  is  made  irregular,  and  is  divided  by  the  union  of  the  op- 
tic thalami ; and  finally,  it  is  canopied  by  the  fornix  and  vascu- 
lar velum  which  stretches  over  the  thalami. f 

Plan  of  the  communication  of  the  Lateral  and  third  Ventricles , 
represented  by  a Perpendicular  Section . 


) . V 


• “ Quelquefois  il  fe  detache  du  taenia  femicircularis  entrc  le  corps  ftrie  et  la  con- 
che  optique  un  filet  blanc,  que  faifant  un  angle  tres  aigu,  foit  en  devant,  foit  en 
arriere,  monte  a tine  certaine  hauteur  fur  le  corps  cannele.”  Vicq  d’Azyr,  Menu 
de  l’Acad.  Royale,  1781.  p.  530. 

f “ Hanc  caveam  ventricuium  tertium  vulgo  vocant,  quae  et  ipfa  cum  plena  lint 
omnia  nihil  eft  nifi  contiguorum  thalamorum  limes.”  Haller. 
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The  third  ventricle  opens  forward  and  upwards  into  the  two 
lateral  ventricles,  and  under  the  common  communication  it 
opens  into  the  infundibulum.  Backwards  it  is  continued  by  a 
canal  which  passes  under  the  tubercula  quadrigemina,  or  nates 
and  testes,  into  the  fourth  ventricle.  The  bottom  of  the  third 
ventricle  is  closed  by  a small  stratum  of  cineritious  matter, 
cloison  pulpeuse  du  troisieme  ventricuie ; this  fills  up  the  space 
betwixt  the  junction  of  the  optic  nerves  and  the  anterior  com- 
missure. We  see  it  when  dissecting  the  base  of  the  brain. — - 
Lifting  the  optic  nerves,  we  shall  find  it  strengthened  by  the 
pia  mater,  and  consisting  of  striae  which  pass  obliquely  back- 
wards and  downwards,  and  some  of  which,  while  they  adhere 
to  the  optic  nerves,  pass  into  them. 

As  we  have  found  that  the  pia  mater  could  be  traced  into 
the  lateral  ventricles,  and  as  by  tearing  with  the  probe  the  con- 
nections of  those  membranes  we  could  penetrate  into  the  later- 
al ventricle  without  piercing  the  substance  of  the  brain  ; so 
here  we  can  penetrate  into  the  third  ventricle,  which  is  deepest 
of  all ; and  also  into  the  fourth,  without  lacerating  the  sub- 
stance of  the  brain.  Thus,  after  raising  the  vascular  membrane 
of  the  base,  we  can  pass  a probe  under  the  corpus  callosum 
backwards  into  the  third  ventricle,  and  by  raising  the  cerebel- 
lum from  the  medulla  oblongata,  and  separating  the  adhesions 
of  the  pia  mater,  we  get  access  to  the  fourth  ventricle.  We 
conclude  then,  that  the  ventricles  are  not  formed,  as  we  should 
at  first  conceive,  in  the  substance  of  the  brain,  but  that  they  are 
formed  by  the  replication  and  foldings  of  the  convolutions  of 
the  brain. 
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Plan  of  the  Infections  of  the  Pia  Mater . 


OF  THE  INFUNDIBULUBI. 


As  I have  explained  in  my  tables  of  the  brain,  there  is  much 
confusion  regarding  the  terms  vulva  and  anus.  Vulva  is  the 
space  by  which  the  three  ventricles  communicate,  as  seen  when 
the  fornix  is  lifted,  viz.  betwixt  the  thalami  nervorum  optico- 
rum  and  before  the  commissura  mollis.  The  anus  is  behind 
this  commissure,  and  near  the  nates  and  testes  ; both  these  are 
mentioned  as  communications  betwixt  the  ventricles  : but  we 
know  that  the  union  of  the  plexus  choroides,  of  the  two  lateral 
ventricles,  and  of  the  termination  of  the  velum  under  the  ante- 
rior part  of  the  fornix,  leaves  the  vulva  free.  But  the  velum 
spreading  over  the  thalami,  and  under  the  posterior  part  of  the 
fornix,  closes  up  the  anus  ; and  it  appears  as  a communication 
similar  to  the  other  only  when  the  velum  is  torn  up. 


EXPLANATION  OF  THE  PLATE. 


i.  The  pia  mater  defeending  betwixt  the  hemifpheres  to  the  corpus  callufum, 
a.  Betwixt  the  pofterior  lobe  of  the  cerebrum  and  the  cerebellum. 

3.  Under  the  fornix  in  form  of  the  velum. 

4.  Into  the  inferior  horn  of  the  lateral  ventricle. 

5.  Into  the  bottom  of  the  fourth  ventricle. 
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If  we  pass  a probe  gently  downwards  and  forwards  from  the 
vulva  or  foramen  commune  anterius,  or  communication  be- 
twixt the  ventricles,  we  pass  it  into  the  infundibulum.  The 
infundibulum  is  a funnel  of  a soft  cineritious  matter,  which 
leads  from  the  bottom  and  fore  part  of  the  third  ventricle  to- 
wards the  glandula  pituitaria,  which  is  seated  in  the  sella  tur- 
cica of  the  sphenoid  bone. 

The  infundibulum  is  formed  of  cineritious  matter,  which  is 
continued  from  the  bottom  of  the  third  ventricle,  and  which 
adheres  to  the  back  part  of  the  optic  nerves  ; or,  according  to 
Warthon,  of  an  external  membrane  with  cineritious  matter 
internally.  Its  cavity  becomes  contracted  before  it  reaches  the 
glandula  pituitaria.  Whether  it  be  really  capable  of  conveying 
the  fluids  of  the  ventricles,  or  whether  it  be  actually  pervious, 
is  likely  to  remain  a disputed  point.  Tarin,  and  M.  Adolphus 
Murray,  and  Haller,  believe  with  the  older  writers  that  it  is 
pervious.  Soemmerring  and  Vicq  d’Azyr  have  in  their  ex- 
periments found  it  shut.*  But  to  the  opinion  that  the  infun- 
dibulum conveyed  the  superfluous  moisture  from  the  ventri- 
cles,! it  did  not  seem  necessary  to  Vieussens  that  we  should 
find  it  to  have  a cavity  in  all  its  length.  He  conceived  that 
where  the  apparent  cavity  terminated,  less  visible  pores  were 
continued  towards  the  gland. 

* “ Sed  non  ad  apicetn  ufque  pervium.*’  Soemmering. 

“ Strudlura,  fituque  infundibuli  fpe&atis,  connexionis,  et  focietatis,  quam 
cum  cerebro,  et  glandula  pituitaria  habet,  rationibus  aequo  judicio  perpenfis,  uni- 
cum  illius  ufum  effe,  ut  aquofum,  feu  lymphaticum  quemdaem  cerebro  depluentem 
humorem,  majoris,  ad  inftar  vafis  lymphatici  excipiat  et  pituitariam  verfus  glan- 
dulam  fenfim  tranfmittat,  non  autumare  non  poffumus  : etenim  eum  intertextarutn 
plexibus  choroiaeis  glandularum  ufus  fit,  ut  fanguinis  calvariam  fubeuntis,  fpirituf- 
que  animalis  materiam  fuppeditantis.aquofiorem  partem,  definentibus  in  ipfas  ab 
arteriis  depofitum  excipiant,  que  deinceps  per  infenfiles  rariffimte,  qua  obducun- 
tur,  membranae  poros,  fenfium  transfluit,  et  partim  per  vulvam  partimve  per- 
anum, in  tertium  cerebri  ventriculum  delabitur  ; nullus  effe  videtur  ambigendi 
locus,  quin  aquofus  omnis  humore  glandulis,  qua:  plexuum  choroidaeorum  vails  in- 
terl'eruntur,  fenfim  affluens,  ad  infundibulum  deferatur.”  Vieuffens,  p.  50. — 
Such  was  the  opinion  regarding  the  oeconomy  of  the  brain,  and  now  we  have  ne 
theory,  good  or  bad,  nor  any  explanation  of  this  connexion  of  the  gland  with  the 
ventricles  of  the  brain  to  offer. 
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INFUNDIBULUM  AND  PITUITARY  GLAND, 


Gland  and  Infundibulum 
taken  out . 


Pituitary  Gland  Seated 
in  the  Sella  Turcica . 


Carotid  art. 


gland. 


What  is  called  the  pituitary  gland  is  a reddish  body  of  a 
glandular-like  structure,* * * §  which  is  seated  in  the  sella  turcica  of 
the  sphenoid  bone.  It  is  plain  upon  its  upper  surface,  or  rather 
perhaps  a little  hollowed,  of  a globular  shape  below,  and 
having  a division  into  two  lobes.  The  infundibulum  termin- 
ates in  it,  piercing  the  dura  mater,  a thin  lamina  of  which 
spreads  over  the  gland.  The  gland,  as  is  seen  in  the  above 
plate,  lies  surrounded  with  the  circular  sinus,  and  has  the 
cavernous  sinus  upon  the  sides  ; into  these  last,  vessels  have 
been  seen  to  pass  from  the  gland, f which,  as  Soemmerring 
observes,  were  probably  veins.  A distinction  of  substance 
has  been  observed  in  this  gland,  and  it  is  by  some  considered 
as  a part  of  the  brain,  or  being  like  the  cineritious  substance, 
it  has  been  supposed  that  it  gave  nerves  to  the  fifth  or  sixth  pair. 

It  was  conceived  that  the  body  receiving  the  superfluous 
moisture  of  the  brain,  conveyed  it  into  the  nose  ; or  into  the 
neighbouring  sinuses.^;  To  countenance  this  opinion,  there  was 
no  want  of  cases  proving  the  accumulation  of  the  fluids  of  the 
ventricles,  in  consequence  of  the  schirrus  of  this  gland, § while 
in  truth  dissection  has  shown  no  connection  betwixt  the  dis- 
eases of  the  ventricles  and  pituitary  gland.  M.  Littre  gave 

* It  perhaps  has  only  the  form  of  a gland.  Haller  fays  “ non  acinofa  quidam, 
nequenullius  alterius  gland  ulae  finiiles,  quae  potius  cerebri  quedam  lit  appendix.’’ 
See  alfo  Bordeu,  recherch. — Anatomiq.  fur  les  Glands. 

f Adolph.  Murray  de  infundib. 

| Lower  Tradt.  De  Corde. 

§ Schneider  (de  catarch.)  firft  bppofed  this  theory  ; fhowed  that  there  was  no 
communication  betwixt  the  brain  and  the  nofe,  and  maintained  that  no  fluid,  not 
even  the  blood  which  flowed  from  the  nofe,  had  any  connection  with  the  brain  : 
he  was  fupported  by  other  able  anatomifls.  The  old  opinion  was  revived  by  M. 
Bouillet,  Elements  de  Medccine  pratique. 
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both  a vascular  structure  and  muscular  fibres  to  this  body,  and 
conceived  that  its  operations  brought  down  the  water  and  air 
from  the  ventricles  of  the  brain.* 

THE  TUBERCULA  QUADRIGEMINA. 

The  tubercula  quadrigemina,  or  nates  and  testes,  are  seen 
wh;  a we  continue  to  lift  back  the  posterior  part  of  the  fornix 
and  corpus  callosum,  and  when  we  have  lifted  back  the  velum 
wVih  die  vena  galeni.  We  find,  in  doing  this,  that  the  velum 
is  connected  with  the  pineal  gland,  which  is  seated  upon  these 
tubercles.  The  tubercula  quadrigemina  are  not  in  the  cavities 
or  ventricles  of  the  brain,  but  are  seen  upon  lifting  and  turn- 
ing forward  the  posterior  lobes  of  the  cerebrum  from  the  ce- 
rebellum. 

These  four  tubercles  are  behind  the  third  ventricle,  and 
above  the  fourth.  As  they  are  immediately  in  the  centre  of 
the  brain,  they  form  a kind  of  commissure,  and  they  both 
cc  r inunicate  with  the  tubercles,  from  which  the  tractus  opticus 
t ge.  The  uppermost  two  are  the  nates,  the  lower  are 
t i ; stes  ; the  former  are  less  white  than  the  latter.  A little 

v . r die  inferior  tubercle,  we  find  sometimes  a small  tract  of 

medullary  matter,  which  extends  to  the  thalami  nervorum 
epticorum,  and  the  crura  cerebri.  And  from  the  lower  part 
ot  the  tes-.es  there  projects  backwards,  connecting  itself  with 
the  crura  crt belli,  a thin  medullary  lamina,  which  is  the 
VALVULA  VI  FUSSEN  II,  PROCESSUS  a CEREBELLO  AD  TESTES, 
or  velum  interjectum.  Behind  the  posterior  tubercle,  or 
from  this  medullary  Lunina  itself,  the  fourth  pair  of  nerves 
take  their  origin.  Sometimes  those  four  tubercles  are  of  the 
same  size ; sometimes  the  posterior,  sometimes  the  anterior 
tubercles,  are  the  larger  : a perpendicular  section  of  them 
shows  a mutual  communication  of  strife  of  medullary  and 
cineritious  matter,  but  chose  are  faintly  seen  only. 

* See  Littre,  Mem.  de  l’Acad.  des  Sciences,  1707. 
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THE  PINEAL  GLAND. 


Posterior  Commissure. 


Third  Ventricle. 


Peduncle  of  the  P.  Oi 


Pineal  Gland. 


The  pineal  gland  is  seated  above  the  tubercula  quadrigem-* 
ina,  and  behind  the  thalami  nervorum  opticorum  ; it  is  fixed, 
says  Winslow,  like  a button.  It  consists  of  cineritious  matter 
covered  with  the  pia  mater  ; its  base  is  surrounded  with  me- 
dullary matter  ; it  adheres  firmly  to  the  velum,  and  is  apt  to 
be  displaced  or  torn  from  its  pedunculi  in  lifting  that  mem- 
brane. It  is  a small  soft  greyish  body,  irregularly  round,  or 
of  the  figure  of  a pine-apple  ; or,  of  all  things,  most  like  the 
heart  of  a frog.*  Its  pedunculi,  or  footstalks,  pass  out  from 
a transverse  medullary  base,  which  unites  it  to  the  posterior 
commissure.  Those  pedunculi  pass  on  each  side  to  the  thala- 
mi nervorum  opticorum  (leaving  a passage  under  and  betwixt 
them  to  the  fourth  ventricle.)  Their  extremities  pass  forward 
upon  the  internal  surface  of  the  thalami  nervorum  opticorum, 
and  are  united  to  the  anterior  crura  of  the  fornix. 

Vicq  d’Azyr  remarks,  that  although  the  ideas  of  Galen 
and  Descartesf,  and  a crowd  of  others  are  remembered  only 
with  ridicule,  there  are  still  some  peculiarities  in  the  situations 
and  connection  of  this  body,  which  marks  its  importance.  It 
is  composed  of  cineritious  substance  ; it  is  in  fact  a prolonga- 
tion of  the  substance  of  the  brain,  and  by  its  pedunculi,  which 
are  like  two  nerves,  it  is  connected  with  the  thalami  nervorum 
opticorum,  with  the  fornix,  and  consequently  with  the  corpus 

* Ruyfch  confidercd  the  fubftance  of  this  gland  as  different  from  that  of  the 
cerebrum  or  cerebellum,  and  different, alfo,  from  all  other  glands. 

f Alluding  to  their  opinion  of  this  being  the  feat  of  the  foul ; Willis  impofed 
upon  this  part  a lower  office, “ Ejufque  munus  non  aliud  omnino  effe  quam  aliarum 

flandularum  qua:  juxta  vaforum  l'anguifeorum  concurfus  difponuntur;  nempe  uf 
umores  ferofos,  a fanguine  arteriolo  depofitos,  excipiat  et,  in  fe  retineat ; donee 
aut  -verne  depletiores  fadite  eofdem  reforbeant,  aut  Iymphas  duilus  (fi  qui  adfuerint) 
eos  extra  convc-hant.'’  Willis,  p.  4(1. 
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oallosum,  the  hypocampus  and  corpora  albicantia,  which  are 
themselves  the  centre  of  union  to  several  medullary  cords ; 
therefore  he  concludes  that  the  pineal  gland  must  be  an  im- 
portant organ.* 

The  pineal  gland  has  often  in  it  little  peculiar  grains  and 
calculi.f  It  has  a great  variety  of  form  and  size  ; I have  found 
it  surrounded  with  pus  in  an  ideot  boy,  who  was  accustomed 
to  wander  about  the  Leith  glass-houses.  He  died  with  symp- 
toms of  hydrocephalus,  and  in  his  ventricles,  accordingly, 
there  was  found  much  fluid.  Malacarne  gives  a case  of  its 
having  degenerated  into  hydatids,  like  a cluster  of  grapes.  It 
has  not  been  found  upon  dissection  in  some  cases. 

POSTERIOR  COMMISSURE. 

■The  base  of  the  pineal  gland  is  connected  with  the  posterior 
commissure  of  the  brain.  This  commissure  is  seen  like  a 
cord,  or  like  the  anterior  commissure,  towards  the  back  part 
of  the  third  ventricle,  before  the  tubercula  quadrigemina,  and 
above  the  iter  ad  quartum  ventriculum.  Betwixt  this  com- 
missure and  the  base  of  the  pineal  gland,  we  have  to  observe 
two  or  three  medullary  filaments,  not  passing  from  the  gland, 
but  lying  parallel  to  the  commissure.  But  this  par{,  of  the 
brain,  which  appears  like  a cord,  does  not  deserve  the  name 
of  commissure ; it  does  not  pass  on  each  side  into  the  sub- 
stance of  the  brain  as  the  anterior  one  does;  it  is  lost  in  the 
neighbouring  border  of  medullary  matter,  and  is  merely  this 
matter  reflected,  so  as  to  have  a rounded  edge. 

OF  THE  FOURTH  VENTRICLE. 

The  fourth  ventricle  descends  perpendicularly  before  the 
cerebellum  ; it  is  inclosed  above  by  the  valvula  cerebri,  below 
by  the  medulla  spinas,  and  on  the  right  and  left  by  the  crura 
eerebelli. 

* Mem.  de  lAcad.  Royal,  An.  1781,  p.  533.  See  Obferv.  par  M.  Mechel  fur 
la  gland  pineale,  fur  la  cloifon  tranfparente,  et  fur  l’origine  au  nerf  de  la  feptieme 
paire.  L.’Acad.  Berlin,  176 j. 

f*  “ La  parte  anteriore  della  bafe  n’e  ordinari  amente  midollare,  e qui  appunto 
lTio  moltilfime  volte  veduta  geffata,  olfofa,  tartarosa  e friabile,  vizi,  che  ho  trovati 
anche  molte  volte,  nei  piccuoli.”  Malacarne,  part  ii.  p.  8t.  Acervulus Meckel, 
Mem.  de  l’Acad.  des  Sciences  a Berlin,  1735,  fig.  I-  b.  b.  Vicq  d’Azyr,  tab.  xxvii. 
Super  medullofum  conarii  vinculum  vel  in  ipfo  vinculo,  vel  in  ipfo  denique  acervu- 
lo,  plerumque  vero  ante  acervulum  iam  in  fetibus  immaturis  peculiares  quidatn 
lapilli,  mox  maiorum  acervulum,  mox  vero  duo  vel  tres  minores  acervulos  con- 
ftituentes,helui,  femiperlucidi,  iunioribus  Temper  pallidiores,  annofioribus  fusciores, 
infantibus  ob  coloris  languorem  et  perluciditatem  difficiles  cognitu  ficcati  albidiores 
et  opaciores  inveniuntur.’’  Soemmerring,  p.  63. 

Vol.  III.  I ‘ 
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When  we  pass  our  probe  obliquely  backwards  and  down- 
wards under  the  posterior  commissure,  it  passes  into  the  iter 
AD  QUARTUM  VENTRICULUM,  or  AQUEDUCT  of  SlI.VlUS.  This 
passage  to  the  fourth  ventricle,  goes  before  the  tubercula  quad- 
rigemina.  The  valvula  vieu.ssenii,  it  was  supposed,  pre- 
vented the  falling  down  ot  the  moisture  of  the  other  cavities 
into  the  fourth  ventricle  :*  it  is  more  properly  called  the  pro- 
cessus cerlbelli  ad  testes,  being  a medullary  lamina 
spread  over  the  ventricle  and  betwixt  the  crura  cerebelli,  as 
they  rise  from  the  arbor  vita:,  or  the  internal  medullary  part 
of  the  cerebellum. 

From  the  aqueduct  there  is  continued  down  upon  the  fore 
part  of  the  fourth  ventricle  a kind  ot  fissure,  which  Vesalius, 
conceiving  it  to  have  some  resemblance  to  a writing  quill,  call- 
ed calamus  scriptorius.  The  same  fissure  or  furrow  is  con- 
tinued down  some  way  upon  the  spinal  marrow. 

There  pass  up  obliquely  outwards,  on  each  side  of  the  cala- 
mus scriptorius,  medullary  lines,  three  or  four  in  number,  but 
sometimes  seven  are  observed.!  One  of  these  fibres  ascends 
to  the  valvula  Vieussenii  ; some  are  the  origins  of  the  au- 
ditory neive,  and  one  or  two  strise  go  to  form  part  of  the 
eighth. 

In  the  fourth  ventricle,  as  in  the  others,  are  some  convolu- 
tions of  the  plexus  choroides  ; these  are  on  each  side  at  the 
termination  of  the  vermis  ; they  are  continued  out  upon  the 
base  of  the  brain,  and  are  seen  exposed  betwixt  the  seventh  and 
eighth  pair  of  nerves. 

“ Alveus  Silvii. 

t Haller,  Phyfiol.  torn.  iv.  p,  78 
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OF  THE  BASE  OF  THE  BRAIN  AND  ORIGIN  OF  THE  NERVES. 


Relation  of  the  Brain  and  Scull-cap. 


We  have  anticipated  much  that  might  have  fallen  to  be 
treated  of  in  this  division  of  our  subject;  but  my  intention 
here  is  to  give  a connected  view  of  the  parts,  as  seen  when  we 
have  raised  the  brain  from  the  scull,  and  when,  having  the 
base  presented  to  us,  we  are  about  to  enumerate  the  origins  of 
the  nerves. 

The  first  appearance  which  strikes  us  is  the  great  proportion 
of  the  medullary  matter  in  the  base  of  the  brain  ; the  whole 
surface  of  the  brain,  while  seen  from  above,  was  cineritious, 
but  now  the  centrical  medullary  part  of  the  brain  is  seen  emer- 
ging from  the  envelopement  of  the  cineritious  matter,  and, 
gathering  together  from  the  several  internal  medullary  pro- 
cesses of  the  brain,  it  concentrates  the  essential  properties  of 
the  encephalon,  and  is  fitted  to  give  out  the  several  nerves. — - 
Those  great  medullary  prolongations  of  the  cerebrum  and 
cerebellum,  are  called  the  crura. 

The  crura  cerebri  are  composed  of  a white  fibrous  me- 
dullary matter,  in  which  aho  there  is  a mixture  of  cineritious 
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substance.  They  are  formed  from  the  whole  central  medulla* 
ry  part  of  the  cerebrum;  or  more  immediately  from  the  infe- 
rior and  lateral  part  of  the  corpora  striata,  and  from  the  supe  - 
rior and  internal  part  of  the  thalami  nervorum  opticorum  ; and, 
from  the  conflux  of  medullary  matter,  from  the  anterior  and 
posterior  lobes  of  the  cerebrum.  From  all  these  various  parts 
the  medullary  matter,  passing  downwards  and  backwards, 
forms  the  crura.*  The  crus  of  either  side  of  the  brain,  con- 
tracting their  diameters,  unite  at  an  acute  angle,  and  are  unit- 
ed to  the  pons  varolii,  or  nodus  cerebri,  formed  by  the  crura 
cerebelli ; they  pass  on  to  form  the  medulla  oblongata,  and,  as 
they  unite  with  it,  they  raise  it  into  the  eminences,  called  Cor- 
pora Pyramidalia.  In  those  processes  of  the  cerebrum,  the 
cineritious  and  medullary  substances  mingle  with  some  degree 
of  confusion  ; so  that  when  we  make  a section  of  the  crura  ce- 
rebri near  to  their  union  with  the  pons  varolii,  we  observe  a 
substance  of  a dark-brown  colour,  surrounded  with  white  or 
medullary  matter.  In  the  angle  of  the  union  of  these  crura 
cerebri,  behind  the  corpora  albicantia,  and  before  the  protu- 
berance of  the  pons  varolii,  we  observe  a matter  less  perfectly 
white  than  the  surrounding  medullary  substance,  which  forms 
a floor  to  the  third  ventricle.  This  part  is  perforated  with  a 
great  many  holes,  and  is  the  substance  perforce  of  Vicq 
d’Azyr,  f and  gives  origin  to  the  third  pair  of  nerves  along 
with  the  crura  themselves. 

CRURA  CEREBELLI. 

The  crura  cerebelli  are  more  exposed  than  those  of  the  ce- 
rebrum ; the  latter  lying  deeper,  and  being  comparatively 
smaller.  They  are  formed  by  the  union  of  the  internal  medul- 
lary part  of  the  cerebellum,  or  the  arbor  vitae.  They  are  alto- 
gether composed  of  medullary  matter,  except  near  the  pons 
varolii,  where  we  observe  a mixture  of  coloured  striae. 

PONS  VAROLII. 

'The  pons  varolii,  tuber  annulare,  or  nodus  cerebri 
is  formed  by  the  union  of  the  crura  cerebri  and  cerebelli  ; those 
names  are  almost  descriptive  of  its  shape  and  relation  to  the*, 
other  parts.  Varolius,  looking  upon  those  parts  inverted,  com- 

• I fpeuk  full  of  the  relation  of  thofe  to  each  other,  according  to  their  natural 
fituation  in  the  fcuil. 

•f  Vicq  d’Azyr  makes  three  divifions  of  this  fubjiance perforee—lft,  At  the  roots 
of  the  tubercles,  from  whence  the  firfl  pair  of  nerves  emerge  betwixt  the  roots  of 
thofe  nerves,  and  near  the  origin  of  the  optic  nerves.  2.  Thofe  1 mention  be- 
twixt the  crura  cerebri.  3d.  On  the  outer  contour  of  the  optic  thalami. 
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pares  the  crura  cerebri  to  a river  passing  under  a bridge,  and 
thence  named  it  Pons.  The  nodus  cerebri,  again,  is  a name 
well  applied,  since  this  medullary  eminence  has  much  the 
appearance  of  a knot  cast  upon  the  medullary  processes  of  the 
cerebrum,  and  is  in  fact  the  central  union  of  the  elongated 
medullary  matter  of  both  cerebrum  and  cerebellum. 

On  the  surface  of  this  medullary  protuberance  there  are  many 
transverse  fibres,  which,  uniting  in  a middle  line,  form  a kind 
of  rapha,  which,  upon  a superficial  section,  shows  a longitudi- 
nal medullary  line.  The  fibres  upon  the  surface  of  this  body 
are  uniform  and  parallel  to  each  other  in  the  most  projecting 
part ; but  upon  the  sides,  they  disperse  to  give  place  to  the  fifth 
pair  of  nerves  and  crura  cerebelli. 

A deeper  incision  of  the  pons  varolii,  while  it  shows  the  in- 
timate union  of  the  crura  cerebri,  cerebelli,  and  pons  varolii, 
also  shows  the  white  medullary  tracts  which  extend  from  the 
crura  cerebri  through  the  pons  varolii  to  the  corpora  pyrami- 
dalia  ; part  of  these  pass  through  the  locus  niger  crurum 
CERf  bri,  andean  be  traced  to  the  corpora  striata.  We  see 
also  the  transverse  fibres  of  the  medullary  and  cineritious  sub- 
stance, which  makes  a right  angle  with  those  longitudinal 
tracts. 

MEDULLA  OBLONGATA. 
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The  medulla  oblongata  is  the  prolongation  of  the  substance 
of  the  crura  cerebri  and  cerebelli,  and  the  pons  varolii  ; it  is 
consequently  the  continuation  of  the  encephalon,  which,  after 
giving  off  the  nerves  that  pass  through  the  foramina  of  the 
scull,  enters  the  canal  of  the  spine  to  supply  the  spinal  nerves. 
The  medulla  oblongata  is  marked  at  its  upper  end  by  a deep 
sulcus  dividing  it  from  the  pons  varolii  ; but  towards  the  spinal 
cavity  it  decreases  in  thickness,  and  there  is  no  natural  dis- 
tinction  or  sulcus  to  mark  the  point  where  the  medulla  oblonga- 
ta ends,  and  the  medulla  spinalis  begins : nor  perhaps  is  the 
medulla  oblongata  to  be  considered  in  any  other  light  than  as 
the  beginning  of  the  spinal  marrow.  When  it  passes  the  fora- 
men magnum,  it  ceases  to  be  called  the  medulla  oblongata. 

We  have  to  observe  four  eminences  upon  the  medulla  ob- 
longata, viz.  two  corpora  pyramidalia,  and  two  corpora  oliva- 
ria.  The  corpora  Pyramidalia,  so  called  from  their  shape, 
are  those  in  the  middle.  There  is  formed  betwixt  them  and 
the  pons  varolii  (being  three  tubercles  placed  together)  a little 
sulcus,  which  some  have  called  the  foramen  caecum.  Be- 
twixt these  eminences  there  is  a longitudinal  fissure,  in  the 
bottom  of  which  there  may  be  observed  transverse  little  cords, 
which  are  like  commissures  connecting  the  two  sides  of  the 
medulla  oblongata. 

The  corpora  olivaria  lie  upon  the  sides  of  the  corpora 
pyramidalia.  They  are  in  some  degree,  like  them,  limited  by 
the  sulcus  which  bounds  the  pons  varolii,  rounded  above  and 
bulging,  but  gradually  subsiding,  at  their  lower  part,  into  the 
level  of  the  medulla  spinalis  ; yet  they  are  internally  different, 
for  anatomists  had  observed  a mixture  of  a yellow  or  cineriti- 
ous  coloured  matter  in  the  corpora  olivaria,  but  Vicq  d’Azyr 
has  observed  a regular  oval  medullary  substance,  or  body  sur- 
rounded with  cineritious  coloured  substance,  like  a miniature 
representation  of  the  cerebrum  itself  ; he  calls  it  corpus  den- 
TATUM  EMINENTIvE  OL1 VARIS. 


MEDULLA  SPINALIS. 

The  medulla  spinalis,  from  its  structure,  its  two  substances, 
its  membranes,  and  its  use,  as  evident  in  the  consequences  of 
injury,  must  be  considered  as  an  elongation  of  the  brain.  Its 
name  implies  its  situation  contained  within  the  tube  of  the 
spine.  Though  chiefly  composed  of  medullary  matter,  it  is 
not  entirely  so  ; for  there  is  an  irregular,  central,  cortical  sub- 
stance, through  its  whole  extent,  having  something  of  a cruci- 
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al  form  in  the  section  of  this  part.*  There  are  continued  down 
from  the  calamus  scriptorius  behind,  and  the  rima,  formed  by 
the  corpora  pyramidalia,  before,  two  fissures  which  divide  the 
spinal  marrow  into  lateral  portions.  On  the  back  part,  howe- 
ver, the  fissure  is  very  little  distinguishable.  Into  the  anterior 
ene  the  little  vessels  penetrate  to  supply  the  cineritious  matter 
with  blood.  The  spinal  marrow  diminishes  in  thickness  as  it 
descends  in  the  neck  ; but  below  the  giving  off  of  the  brachial 
plexus  it  again  enlarges,  then  continues  gradually  to  diminish. 

The  tube  of  the  vertebrae  is  connected  by  a strong  ligamen- 
tous sheath,  which  runs  down  the  whole  length  within  the  tube. 
The  dura  mater,  after  lining  the  internal  surface  of  the  crani- 
um, goes  out  by  the  great  foramen,  and  forms  a kind  of  fun- 
nel ; at  the  occipital  foramen  it  is  united  firmly  to  the  ligament. 
Under  this,  however,  it  forms  a separate  tube.  The  tunica 
arachnoides  again  adheres  loosely,  having  a kind  of  secretion 
within  it,  while  the  pia  mater  closely  embraces,  and  is  intimate- 
ly united  to  the  medullary  matter. 

From  betwixt  the  ninth  nerve  and  vertebral  artery  to  the  se- 
cond and  third  lumbar  nerve,  there  is  a membraneous  connec- 
tion betwixt  the  lateral  part  of  the  spinal  marrow  and  the  dura 
mater  of  the  spine.  From  the  manner  of  its  connection  to  the 
dura  mater,  by  distinct  slips  irregular  and  pointed,  it  is  called 
the  Ligamentum  Denticulatum,  or  Dentatum. 


SCHEME  AND  GENERAL  DESCRIPTION  OF  THE  ORIGINS  OF  THE 
NERVES  OF  THE  ENCEPHALON  AND  SPINE. 

In  enumerating  the  nerves  which  pass  from  the  cranium,  I 
shall  keep  to  the  old  way  of  Willis,  counting  only  nine  nerves 
of  the  encephalon.  I do  not  find  that  the  subdivisions  of  the 
nerves  in  this  classification,  and  the  description  of  the  several 
fasciculi,  of  which  the  pairs  of  nerves  are  composed,  cause  in- 
tricacy. It  rather,  I am  from  experience  convinced,  connects 
some  circumstances  with  many  of  the  pairs  of  nerves  thus  enu- 
merated, to  which  the  memory  of  the  student  can  attach. — 
The  common  enumeration  seems  a natural  one  ; it  serves  well 
the  purpose  of  dissection,  and  consequently  will  never  be  en- 
tirely exploded.  The  use  of  new  classifications  and  arrange- 
ments, and  names,  whilst  we  must  also  retain  die  old,  adds 
much  to  the  intricacy  of  demonstration. 

* The  furface  of  the  fpinal  marrow  has  alfo  been  obferved  to  be  of  a darker 
colour,  and  in  large  animals  diftinctlv  cineritious.  (Dr.  Monro’s  Nervous  Syf- 
em.) 
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1st  pair — Olfactory  nerves.  |> 


2'd  pair— Optic  nerve,s. 


3,d  pair — Motores  oculorum 


From  the  olfactory  nerve  to  that  which  passes  out  betwixt 
the  cranium  and  first  vertebra,  there  are  nine  nerves.* 

")  Carunculce  mamillares  Math,  de' 
Grad. 

Processus  ad  nares..  Gonth 
d’Andernc. 
f 8um  par,  Spigel. 

J 1st  pair  of  Willis. 

Nervus  visivus,  seu  visorius.— 
Carpi. 

1 m par  antiquorum . 

2d  pair  of  Willis. 

2um  par,  Fallop.  et  Vesal. 

\ Nerfs  moteurs  communs  des 
i yeux. — Winslow. 

3 3d  pair  of  Willis. 

Minor  propago  3:i  Paris , id  est 
5'  recentiorum , Fallop. 
Gracilior  radix  3!i  Paris,  id  est 
6]  recentiorum.  Vesal. 

J >Nervus  qui  prope  nates  oritur. 

IEustach. 

9"m  par  Cortes : et  Columb. 

4th  pair ; or,  pathetic  nerves  of 
J Willis. 

'I  Nervus  anonymus  trigeminus 
I midtorum. 

J>3'lm  par  Fallop.  et  Vesal. 

5th  pair  of  Willis. 

Trijumeaux  of  Winslow. 

4um  par  Fallop, 

Radix  gracilior  51  Paris , id  esU 
7'  recentiorum  Vesal. 

Par  oqulis  prospiciens. 

)>8"m par  Capp.  Bauhini. 

6th  pair  of  Willis. 

Nerfs  oculo-musculaires,  ou 
moteurs  externes  de  Wins- 
low. 


4th  pair — Trochlear  is. 


5th  pair— Trigemini. 


J 


Sth  pair — Abductores. 


* In  the  following  table,  I am  of  courfe  much  indebted  to  the  fynonymie  of 
Vicq  d’Azyr, 
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7th  pair 


f2,,m 

par  Alexand.  Benedict. 

| 4"m  par  Carol.  Stephan. 
Auditory  nerves.  <(  5UTr'  par  Vesal.  et  aliorum. 

| 6 11 31  par  V.  Horne. 

^Portia  mollis,  of  the  moderns. 

' Distinctus  a molli  nervus.  Fal- 
lop. 

Portio  ut  prcecedens , 5:  Paris, 
id  est  7‘  recentiorum.  Ve- 
sal. 


Nervus  communi- 
cans  faciei. 


Glosso-pharyn- 

geus. 


8 th  pair  ^> 


! Portio  dura,  of  the  Moderns. 

Le  petit  sympathiquc,  of  Win- 
j slow. 

(^Facial  nerve. 

Qiii  ad  musculus  linguae  et  fau- 
cium  tendet.  Fallop . 

Le  rameau  lingual  de  la  8e  paire 
of  Winslow. 

8tb  pair  d’ Andersch. 

Superior  fasciculus  of  the  8th 
pair  of  Willis. 

Glosso  Phari/ngeus.  Haller. 
Nervus  sextus  Galeni  et  alio » 
rum. 

5“  conjugatio  Carol.  Stephan. 
7"m  par  Alex.  Benedict. 

Par  vagum.  6um  par  Casp.  Bauhini. 

9um  par  Bidloo  et  Andersch. 

8th  pair  of  Wpis. 

Le  moyen  sympathique  of  Win- 
slow. 


Spinal  accessory 
nerve. 


9th  pair— LinguaL 


VOE.  III. 


j.  The  spinal  nerve. 

,"7'jm  pat'  Fallop.  Vesal.  et  alio - 
rum. 

11 um  par  Bidloo. 

10,,m  par  Andersch. 

Par  lingw  le  medium , vel  ner- 
vus lingualis  medius.  tal- 
ler. Saemmerring  et  alio - 
rum . 

The  hypoglossal,  sublingual , or 
gustatory. 

-The  9th  pair  of  Willis, 

K 
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10th  pair — Suboccipital 
nerve. 


lOch  pair  of  Willis, 
f 1st  spinal,  or  cervical  nerve,  of 
f Haller.  I count  this  the  first 

j cervical  nerve. 


FIRST  PAIR  J OR,  OLFACTORY  NERVES.* * * § 

The  olfactory  nerve  is  soft  and  pulpy,  and  soon  resolved  by 
putrefaction  ; therefore,  we  should  not  be  surprised  that  it  was 
neglected  by  the  Ancientsi".  It  adheres  firmly  to  the  lower 
surface  of  the  anterior  lobe  of  the  brain,  but  it  does  not  take 
its  origin  here.  It  is  of  a triangular  shape,  as  if  moulded  to 
the  sulcus  in  which  it  lies  ; by  being  sometimes  sunk  into  the 
sulcus  more  or  less  on  one  side  than  the  other,  it  has  the  ap- 
pearance of  being  larger  on  one  side  than  the  other.  It  takes 
its  origin  by  three  medullary  tracts^;  ; 1st,  From  the  Corpus 
striatum  ; 2d,  From  the  medullary  matter  of  the  anterior 
lobe  ; 3d,  From  the  fore  and  under  part  of  the  corpus  callos- 
um.§  When  a section  is  made  of  it,  we  observe  in  it  a cineri- 
tious  portion. 

Towards  the  fore  part,  this  nerve  expands  into  a bulbous 
oval  lobe,  which  consists  of  a semi-transparent  cineritious 
substance.  This  lies  upon  the  cribriform  plate,  and  from  it 
are  sent  down  the  nerves  which  expand  upon  the  membrane  of 
the  nose,  and  compose  the  organ  of  smelling. || 

* In  the  prefent  enumeration  and  defcription  of  the  nerves,  we  attend  chiefly  to 
their  relation  to  the  brain.  In  the  introduction  to  the  next  part  of  this  volume, 
they  will  be  found  arranged  and  clafTed  previous  to  the  detail  of  their  minute 
diftribution. 

f The  olfactory  nerve  is  in  brutes  a large  prolongation  of  the  fubftance  of  the 
brain,  and  is  the  ptoper  mammillary  proceffes.  Their  olfactory  nerves  have  a 
cavity  or  ventricle  in  them,  and  it  was  natural  for  the  Ancients  to  imagine  that 
the  pituita  of  the  brain  was  from  this  drained  through  the  cribriform  plate  into 
the  nofe.  Vefalius  proved  the  abfurdity  of  this  opinion;  it  was,  however,  re- 
vived by  Dulaurens,  who  was  perhaps  more  of  a courtier  than  an  anatomift.  But 
Willis  is  not  much  better,  when  he  deferibes  the  proper  ufe  of  thefe  nerves.  He 
fuppofed  the  cribriform  plate  of  the  aethmoid  bone  to  prevent  bodies  from  palling 
up  into  the  brain  (“  ne  quid  afperi  aut  molefti  cum  illis  una  ad  cerebrum  fera- 
tur;”)  while  the  lymph  in  thofe  nerves  corrected  the  two  pungent  odours; 
“ odorum  fpecies  demulcere  eafque  fenforio  quadantenus  prasparare.’’ 

f Or  we  fay  that  the  external  root  generally  fplits,  having  two  f afciculi.  See 
Prochafka,  tab.  x. 

§ Vicq  d’Azyr,  M.  de  l’Acad.  Roy.  1781. — “ Breviores  fibras  medullora  cum 
longionbus  exterioribus  connexte  nonnunquam  cineream  particulam  excipiunt.” 

Socmtnerring. 

||  Duverney  has  fliown  us,  that  thofe  nerves  paffing  through  the  cribriform 
plate  become  firm  nerves,  like  thofe  in  the  other  parts  of  the  body.  They  are  to 
befeen  by  tearing  the  membrane  of  the  nofe  from  the  bone. 
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SECOND  PAIR  ; OR,  OPTIC  NERVES.^ 

The  optic  nerves  arise  from  the  posterior  part  of  the  optic 
thalami,  and  also  (and  perhaps  more  directlyf)  from  the  tuber- 
cula  quadrigemina.  When  we  trace  the  optic  nerves  back- 
wards into  the  tractus  opticus,  wTe  find  them  taking  a circle 
round  the  crura  cerebri,  then  enlarging,  each  forms  a tubercle 
towards  the  back  part  of  the  thalamus  opticus,  and  afterwards 
unites  with  the  posterior  tubercle  of  the  thalamus  opticus  ; at 
the  same  time  a division  stretches  towards  the  testes,  while 
betwixt  the  posterior  tubercle  of  the  thalamus  opticus  and  the 
nates,  there  is  an  intermediate  communication.  When  those 
tubercles  are  fairly  exposed  by  separating  the  middle  lobes  of 
the  brain,  and  dissecting  away  the  tunica  arachnoides  and  pia 
mater,  they  are  seen  smooth,  and  formed  of  medullary  mat- 
ter ; which  is  uniformly  continued  from  the  one  to  the  other, 
following  their  gentle  convexities  with  an  uninterrupted  sur- 
face. Within  those  tubercles  is  a mixture  of  cineritious  and 
medullary  matter,  and,  especially,  there  is  a distinct  streak 
■which  passes  from  the  tractus  opticus  to  the  nates. 

Thus  there  is  a communication  betwixt  the  nates  and  testes, 
and  the  optic  nerve  ; but  we  must  still  consider  the  nerve  as 
arising  in  a peculiar  manner  from  the  thalamus  opticus,  while 
at  the  same  time  it  receives  additions  from  the  crura  cerebri, 
where  the  nerve  adheres  closely  to  the  crura. 

Tracing  the  optic  nerves  from  their  origin  in  the  brain  to~ 
wards  their  exit  from  the  scull,  we  find  them  approaching 
gradually  and  uniting  just  before  the  corpora  albicantia  and 
the  infundibulum. 

* The  optic  nerves  were  the  firft  pair  of  Galen  and  many  of  the  older  ana  to* 
mills,  they  being  ignorant  of  the  olfactory  nerves. 

f “ Les  nerfs  optiques  naiffcnt  en  arriere  des  eminences  nates  et  teftes  vers  la 
partiepofterieure  de  celles  que  Ton  nomme  les  couches  des  nerfs  optiques.”  Sabbatia 
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Section  of  the  Union  of  the  Optic  Nerve . 


Since  the  days  of  Galen,  it  has  been  a disputed  point, 
wlwfner  there  is  a union  simply  of  the  nerves,  or  a decussation. 
Fishes  have  the  nerve  arising  from  one  side  of  the  brain  pas- 
sing  to  the  eye  of  the  other  side  : they  cross,  but  they  do  not 
unite.  Birds  have  but  one  optic  nerve  arising  from  the  brain, 
which  splits  and  forms  the  right  and  left  optic  nerves.  Vesa- 
lius  dissected  a young  man  at  Padua,  who  had  lost  his  eye  a 
year  before  ; at  the  same  time  he  dissected  a woman,  whose 
eye  had  been  lost  a long  while.  In  the  latter  he  found  the 
nerve  of  that  side  smaller,  firmer,  and  of  reddish  colour, 
through  all  its  extent.  In  the  young  man  he  observed  no  effect 
upon  the  nerve.  He  also  gives  a plate  of  an  instance  in  which 
he  found  the  optic  nerves  pass  on  to  the  eyes  of  the  same  side 
from  which  they  take  their  origin,  without  adhering  at  all. 

Valverda,  a physician  of  Spain,  who  travelled  into  Italy, 
and  studied  the  Works  of  Vesalius  and  Human  Dissection, 
says  that  at  Venice  he  had  frequent  opportunities  of  assuring 
himself  that  there  was  no  decussation ; for  robbers  were 
punished  for  the  first  offence  by  losing  one  of  their  eyes  ; and 
for  the  second  by  death.  Riolinus,  Rolefinkius,  and  Santo- 
rini, give  observations  of  the  nerve  of  the  injured  eye  being 
small  and  shrivelled,  and  of  their  having  traced  them  past 
their  union  to  the  same  side  of  the  brain  with  the  eye  to  which 
they  belonged.  Vicq  d’Azyr,  who,  of  all  authors  I conceive 
to  be  the  best  authority  upon  such  subjects,  is  decidedly  of 
opinion  that  there  is  no  decussation.  Zin  also  agrees  with  the 
ppinion  of  Galen,  that  there  is  an  adhesion  and  intimate  union 
of  substance,  but  no  crossing  of  the  nerves.  Soemmerring 
deems  it  sufficient  to  point  out  the  authorities  on  both  sides  of 
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the  question,  while  .he  has  no  decided  opinion  whether  there 
be  a perfect  decussation  or  not.* * * §  Porterfield,  while  he  allows 
the  intimate  union  of  the  optic  nerves,  has  several  observa- 
tions, proving  that  they  have  no  intersection  or  decussation. 

Sabbatier,  encouraged  by  the  authority  of  Morgagni,  says, 
that  he  could  trace  the  affection  of  the  nerve  of  the  injured 
eye  no  farther  than  to  the  union.  He  discredits  the  accounts 
of  their  having  been  traced  to  the  same  side  of  the  brain,  and 
believes  the  assertions  to  be  the  consequence  of  previous 
opinion  and  prejudice.  There  are  certain  observations  of 
Valsalva,  Cheselden,  and  Petit,  which  seem  to  prove,  that 
where  the  brain  is  injured,  it  is  the  eye  of  the  opposite  side 
that  is  affectedf.  After  their  union  the  optic  nerves  are  much 
contracted  in  diameter ; still  the  optic  nerve  is  the  largest  of 
the  head,  excepting  the  fifth  pair.  It  is  the  firmest  of  all  the 
perves  of  the  senses,  but  softer  than  the  other  nervesj:. 

What  remains  to  be  said  of  the  optic  nerves,  falls  more 
naturally  to  be  treated  of  when  speaking  of  the  organ  of  vision, 

THIRD  PAIR  OF  NERVES  ; MOTO.RES  OCULORUM. 

The  third  pair  of  nerves  arise  from  the  internal  margin  of 
the  crura  cerebri,  and  the  perforated  medullary  matter  which 
is  betwixt  the  crura.  The  delicate  filaments  of  this  nerve  can- 
not be  traced  far  into  the  substance  of  the  brain,  but  still  we 
may  observe  them  spreading  their  filaments,  and  traversing 
the  dark  coloured  spot  which  we  have  already  mentioned  to  be 
visible  in  the  crura  cerebri.  Some  anatomists  have  said,  that 
the  third  pair  of  the  nerves  had  an  origin  also  from  the  nates  and 
testes.  Ridley  describes  them  as  rising  from  the  pons  varolii§. 

In  relation  to  the  arteries,  those  nerves  are  betwixt  the 
posterior  artery  of  the  cerebrum,  arising  from  the  division  of 
the  basilar  artery  and  the  anterior  artery  of  the  cerebellum ||. 
They  diverge  from  each  other,  as  they  proceed  forwards,  and 
each  penetrates  under  the  anterior  point  of  the  tentorium  bv 

* “ Ergo,  utrum  omnes  nervorum  fibrate,  an  quaedam  tanturn  mutuo  fe  fecent, 
certe  ftatui  nequit.” 

f If  Petit  and  others  are  proving  that  the  optic  nerves  are  affected  in  the  fide 
oppofite  to  the  injury  of  the  brain,  they  are  proving  that  they  have  no  decuffation  ; 
for  if  they  had,  it  would  counteract  that  effect,  which,  from  the  ftructure  of  the 
brain,  they  muff  have  in  common  with  the  other  nerves. 

| Soemmerring. 

§ They  feem  to  come  from  the  angle  betwixt  the  crura  cerebri  and  pons  varolii, 
They  are  flat  near  their  origin,  but  become  round  and  firm. 

||  “ Cette  difpofition  peut  expliquer  pourquoi  on  dprouve  tant  de  pefar.teur  aux 
yeux  aux  approaches  du  fommeil,  dans  l’ivrefle  & dans  certains  efpeces  de  fievre.” 
Sabbatier.  This  is  a mechanical  and  a moll  improbable  way  of  accounting  for  fuch 
an  effect. 
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the  side  of  the  cavernous  sinus,  and  passes  through  the  fora- 
men lacerum.  In  the  general  description  it  is  sufficient  to  say, 
that  they  are  distributed  in  common  to  all  the  muscles  of  the 
eye. 

THE  FOURTH  PAIR  OF  NERVES. 

The  fourth  pair  of  nerves,  pathetici,  or  trochlearcs,  are 
the  smallest  nerves  of  the  encephalon,  being  not  much  larger 
than  a sewing  thread.  This  nerve  comes  out  from  betwixt  the 
cerebrum  and  cerebellum,  passes  by  the  side  of  the  pons 
varolii,  and  after  a long  course  pierces  the  dura  mater  behind 
the  clynoid  process,  runs  along  for  some  way  in  a canal  or 
sheath,  formed  by  the  dura  mater  ; it  then  passes  through  the 
cavernous  sinus,  continues  its  course  onwards  through  the 
foramen  lacerum  to  the  orbit,  and  is  finally  appropriated  to  the 
superior  oblique  muscle  of  the  eye. 

The  origin  of  the  fourth  pair,  if  we  take  implicitly  the  des- 
criptions of  authors,  seems  to  have  a much  greater  variety 
than  any  of  the  other  nerves  ; so  that  it  is  common  to  say,  the 
fourth  pair  of  nerves  arise  about  the  region  of  the  nates  and 
testes*'  The  trochlearis  arises  sometimes  by  two  filaments, 
but  more  commonly  by  one  undivided  rootf.  This  root  is 
seen  to  emerge  from  a point  betwixt  the  medullary  lamina  of 
the  cerebellum,  or  valvula  Vieussenii,  and  the  lower  of  the 
tubercula  quadrigemina+. 

From  the  connections  of  the  parts  whence  this  nerve  arises 
with  the  rest  of  the  brain,  it  is  presumed,  that  this  fourth  pair 
of  nerves  has  a very  immediate  and  universal  connection  with 
the  internal  parts  of  the  brain  ; yet  there  is  nothing  in  the  final 
distribution  of  the  nerve,  which  should  incline  us  to  believe 
that  there  should  be  any  particular  provision  in  its  origins. 

* “ Pone  corpora  bigemina  pofteriora  mox  paullo  fuperius,  mox  p3ulIo  inferius, 
mox  magis  exteriora,  mox  magis  interiora  verfus  radice  limplici,  duplici  triplici, 
quin  et  quadrupled  oritur.  Nonnunquam  origo  ejus  in  cerebri  valvula,  nonnun- 
quam  in  ipfo  frenulo  patet  ut  humore  ventriculi  quarti  alluatur.”  Soemmerring , 
vol.  iv.  p.  209. 

f Santorini  fays,  they  have  three  roots  or  little  fafciculi.  Wrifberg  following 
VieufTens,  fays,  the  fourth  pair  arifes  from  the  valvula  cerebri.  Vicq  d'Azyr. 
See  Haller  fas.  vii.  tab.  3.  “ Origo  alius  fimplex  eft,  alius  duplex  ; quando 
fimpiex  eft,  a proceflu  a cerebello  ad  teftes  exterius  prodit,  quam  eft  tranfverfa 
ftria,  quae  eosproctffus  conjungit.”  Haller  Phys.  vol.  iv.  p.  208. 

} Et  fouvent  ils  fe  confondent  avec  un  tradlus  medullaire  place  tranfverfale- 
ment  au  defius  de  la  valvule  du  cerveau.”  Vicq  d’Azyr.  This  nerve*  fays  he, 
cannot  be  followed  into  the  anterior  part  of  the  brain  from  its  extreme  delicacy, 
and  becaufe  it  is  formed  from  the  medullary  fubftance  itfelf,  without  the  admix- 
ture of  filaments  to  give  it  ftrength.  He  quotes thofe  words  of  Soemmerring:— 
“Continua  medulla  oritur.” 
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FIFTH  PAIR  OF  NERVES  ; TRIGEMINT. 

The  fifth  nerve  of  the  brain  arises  from  the  fore  and  lowest 
part  of  the  crura  cerebelli,  where  they  unite  with  the  pons 
varolii.  The  origin  of  this  nerve  may  be  divided  into  two 
portions  : an  anterior  is  small,  and  somewhat  elevated  above 
the  other.  The  posterior  part  of  this  origin  takes  its  rise  a 
little  lower  than  the  anterior  part.  These  two  origins  of  the 
nerve  are  connected  by  cellular  membrane,  and  have  betwixt 
them  a little  groove,  in  which  not  unfrequently  an  artery 
creeps.  According  to  Santorini,  the  anterior  of  these  divi- 
sions is  formed  by  the  transverse  fibres  of  the  pons  varolii,  and 
the  posterior  by  the  crura  cerebelli.  But  this  nerve  appertains 
truly  to  the  cerebellum  ; and  Vicq  d’Azyr  could  never,  except 
in  one  dissection,  perceive  that  any  of  its  fibres  arose  from  the 
pons  varolii*.  The  nerve  of  the  right  side  has  been  observed 
sometimes  larger  than  that  of  the  left. 

This  fifth  nerve,  the  largest  of  the  scull,  passing  forwards 
and  downwards,  slips  in  betwixt  the  lamina  of  the  dura  mater, 
opposite  to  the  point  of  the  pars  petrosum  of  the  temporal 
bone.  It  is  here  firmly  attached  to  the  dura  mater,  and  forms 
a flat  irregular  plexus.  From  this  plexus  there  pass  out  three 
great  branches  : — 1st,  One  to  the  socket  of  the  eye  and  fore- 
head, through  the  foramen  lacerum  ; 2d,  One  to  the  upper 
jaw  and  face,  through  the  foramen  rotundum  ; and  3d,  One 
to  the  lower  jaw  and  tongue,  passing  through  the  foramen 
©vale. 

SIXTH  PAIR  OF  NERVES  ; OR,  ADDUCENTES'}’. 

The  sixth  nerve  of  the  scull  seems  to  arise  from  betwixt  the 
pons  varolii  and  medulla  oblongata.  In  the  origin  of  its  fibres 
it  has,  however,  much  variety  ; and  authors  differ  very  much 
in  this  point  of  the  description j;.  We  may  say,  however, 

that  the  sixth  pair  of  nerves  arises  from  the  corpora  pvramida- 
lia. — Sometimes  the  nerve  rises  in  two  branches,  which  do  not 
unite  until  they  are  entering  into  the  cavernous  sinus};.  The 
sixth  nerve  is  in  size  somewhat  betwixt  the  third  and  fourth  : 
it  passes  forward  under  the  pons  varolii,  until  near  the  lateral 

*“  Oritur  e nodo  cerebri,  prope  cerebellum  duabus  partibus,  &c.”  Soemmer- 
ring. 

t Or,  motores  externi. 

} Simple  as  the  anatomy  of  the  nerve  is,  Vieuffens,  Morgagni,  Lietaud,  Wins- 
low, Sabbatier — all  differ  in  their  account  of  the  origin  of  this  nerve  in  fome  little 
circumftance;  and  Vicq  d’  Azyr  gives  Cx  varieties  of  it. 

§ Sabbatier. 
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and  lower  part  of  the  body  of  the  sphenoid  bone  : it  thence 
continues  its  route  forwards  and  downwards  by  the  side  of  the 
carotid  artery,  through  the  cavernous  sinus  : here  it  seems 
increased  in  size. — It  gives  off  that  small  twig  which  anato- 
mists account  the  beginning  of  the  great  sympathetic  nerve. — 
The  sixth  nerve,  after  giving  off  this  delicate  thread,  passes 
on  through  the  foramen  lacerum  to  the  abductor  muscle  of  the 
eye. 

SEVENTH  PAIR  OF  NERVES  J OR,  AUDITORY. 

The  seventh  nerve  arises  from  the  posterior  and  lateral  part 
of  the  pons  varolii,  at  the  point,  where  it  is  joined  by  the  crura 
cerebelli. 

But  this  seventh  pair  of  Willis  consists  of  two  parts  ; the 
facial  nerve  or  portio  dura,  and  the  auditory  or  portio  mollis  ; 
the  last  is  the  larger  and  posterior  portion.* * * § 

The  portio  dura  comes  out  from  the  fossa  formed  betwixt 
the  pons  varolii,  corpora  olivaria,  and  crura  cerebelli  ;f  and 
upon  a more  careful  examination  we  find  it  rising  distinctly 
from  the  crus  cerebelli. 

The  origin  of  the  portio  mollis,  of  the  seventh  pair,  is  to 
be  traced  from  the  fore  part  of  the  fourth  ventricle.:):  We  ob- 

serve passing  obliquely  upwards  from  the  calamus  scriptorius 
several  medullary  striae  ; those  vary  in  number  from  two  to 
seven,  and  are  sometimes  not  to  be  discerned.^  To  these  are 
added  certain  fibres  arising  from  the  pons  varolii,  and  as  these 
fibres  proceed  from  their  origin,  they  become  still  more  dis- 
tinctly formed  into  fasciculi.  The  whole  of  this  portio  mollis 
is  larger  than  the  third  nerve,  firmer  than  the  first,  but  less  so 
than  the  second  pair  : it  forms  a kind  of  groove  which  receives 
the  portio  dura.  The  portio  mollis  and  portio  dura  entering 

* And  we  may  add  a third  portion  ; the  portio  media  of  Wrifburg. 

-f-  “ FoiTe  de  l’eminence  ohvairt,”  of  Vicq  d’Azyr. 

$ Prochalka,  fpeaking  of  the  fourth  ventricle,  continues  thus: — “ Super  has 
ultimas  eminentias  folent  medullares  candicantes  quad  fibras  decurrere,  a quibus 
proprie  originem  portionis  mollis  nervorum  auditorium  saltern  pro  parte  dedu- 
cunt.’’  (Ridley,  Haller,  Lobftein,  cum  per  antiquo  audtore  Piccolhomini  et  etiam 
recentiflimus  Soemmerring. — “ Ego  poftquam  multoties  in  lineas  illas  medullares 
in  quarto  ventriculo  inquifivifl'em,  dicere  pofTnm,  non  Temper  illas  in  originem  ner- 
vi  acuftici  mollis  termlnare  ; nonnunquam  enim  paulo  fupra  nonnunquam  paulo 
infra  definunt,  aliquando  in  uno  latere,  & haud  raro  utrinque  defiderantur,  ita  ut 
ex  his  obfervationibus  perfuadear  illas  medullares  quarti  vencriculi  llrias  ad  origin- 
em portionis  mollis  nervi  acililici  minime  elfentiales  effe.”  Prochalka,  tab. 
iii.  f.  f. 

§ It  is  a curious  circumftance,  fhould  future  observation  confirm  it,  which 
has  been  mentioned  by  Santorini,  that  thofe  origins  of  the  auditory  nerve 
have  been  obfcrved  particularly  ftrong  in  a blind  man,  vvhofe  hearing  had  been 
very  acute. 
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the  meatus  ailditorius  internus  of  the  petrous  bone,  th'e  former 
Is  divided  into  four  portions  which  pass  to  the  several  parts  of 
the  internal  ear.  The  latter  passes  through  the  ear,  and  comes 
out  by  the  stylo-mastoid  foramen  behind  the  ear,  spreads  upon 
the  cheek,  and  forms  the  principal  nerve  of  the  face. 

eighth  pair  of  nerves. 

To  understand  a very  intricate  demonstration,  it  is  necessa*- 
ry  to  recollect  that  the  eighth  pair  of  nerves,  as  they  have  a re- 
lation to  the  brain,  consists  of  three  distinct  nerves.— These 
are,  1st,  The  glosso-pharyngeal  nerve  ; 2d,  The  par  vA- 
gum  ; 3d,  The  spinal  accessory. — -Taken  all  together,  they 
arise  from  the  superior  and  lateral  part  of  the  medulla  oblon- 
gata. 

The  glosso-pharyngeal  nerve  is  only  distinguished 
within  the  scull  as  a larger  filament  of  the  eighth  pair  : it  is 
however  distinct  in  its  course  from  the  origin  to  the  point 
where  it  pierces  the  dura  mater  ; it  is  the  uppermost  of  the 
fibres  of  this  pair  of  nerves. — Semetimes  there  is  a very  de- 
licate filament  running  parallel  with  its  lower  edge  which  be- 
longs to  it.  It  has  the  same  origin  with  the  fibres  of  the  par 
vagum.* 

The  par  vagum  is  composed  of  ten  or  twelve  very  small 
filaments,  which  are  sometimes  united  into  three  or  four  fasci- 
culi. These  filaments  arise  from  the  outer  border  of  the  cor- 
pus olivare,  or  from  the  lateral  part  of  the  medulla  oblongata.^ 
Sometimes  they  arise  in  a double  series  like  the  rierves  of  the 
spine  : a few  fibres  are  to  be  traced  from  the  side  of  the  cala- 
mus scriptorius  of  the  fourth  ventricle. 

The  spinal  accessory  nerve  comes  Up  from  the  spine  to 
join  the  par  vagum  ; it  begins  by  small  twigs  from  the  posteri- 
or roots  of  the  fourth,  fifth,  sixth,  and  even  the  seventh  cervical 
nerves.  In  the  size,  length,  and  origin  of  those  little  slips, 
there  is  much  variety  : as  the  nerve  ascends  to  the  top  of  the 
spine,  it  connects  itself  with  the  suboccipital  nerve  ; it  then 
passes  behind  the  trunk  of  the  vertebral  artery,  approaches  the 

* Nervus  gloffo-pharyngeus  fasciculo  mox  una,  mox  duabus,  quatuor,  quin- 
que  fibris  compofito  oritur  ex  summa  atque  priore  parte  medulla:  fpirjse  pone  cor- 
pora oiivaria  nervum  facialem  inter  atque  nervum  vagum,  nonnunquam  etiam  ex 
quarto  ventriculo  vel  ex  cruribus  cerebelli  ad  fpinae  medullam,  nonnunquam  fub 
pofteriori  fulco  nsrvi  vagi,  dedu&us  ab  eo  vel  diftindius,  vel  obfcurius  interpofita 
arteria,  vel  vena,  vel  arteria  et  vena  fimul,  vel  parte  plexus  ehoreoidis,  quid  quod 
i'pfa  diredione  a nervo  vago  eft  diftindus.’’  Soemmerring. 

+ Some  filaments,  according  to  Vieuffens,  Santorini,  and  Soemmerring,  are  dep- 
rived from  the  paries  of  the  41ft  ventricle. 

VOL.  IIS.  L 
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par  vagum,  and  receives  some  filaments  from  the  medulla  ob- 
longata.— Those  three  nerves,  the  glosso-pharyngeal,  par  va- 
gum,  and  accessory  nerves,  in  their  passage  out  of  the  scull 
are  connected  in  a very  intricate  way.* * * §  They  there  separate 
from  each  other.  The  anterior  branch,  the  glosso-pharyngeal 
nerve  goes  to  the  tongue  and  pharynx  ; the  middle  nerve,  the 
par  vagum,  has  an  extensive  course  through  the  body,  and 
finally  terminates  into  the  stomach ; the  lowest  nerve,  the  acces- 
sory, passing  into  the  neck,  perforates  the  mastoid  muscle, 
and  distributes  its  branches  amongst  the  muscles  of  the 
Shoulder. 

NINTH  PAIR  OF  NERVES  ; OR,  LINGUAE. 

The  ninth  nerve  of  the  scull  originates  from  betwixt  the 
corpora  pyramidalia  and  olivaria.  Like  all  the  nerves  of  the 
spine,  it  is  composed  of  several  little  filaments  ; those  unite 
into  a fasciculus  of  a pyramidal  shape  : still  those  filaments  do 
not  form  a nerve  before  perforating  the  dura  mater,  but  pierce 
it  severally  ;f  they  then  unite  and  pass  out  of  the  scull  by  the 
condyloid  foramen  of  the  occipital  bone  ; they  are  then  con- 
nected with  the  eighth  pair  and  ganglion  of  the  sympathetic 
nerve. — The  final  distribution  of  the  nerve,  is  to  the  muscles 
of  the  tongue4 

the  tenth,  or  suboccipital  nerve. 

From  its  origin,  its  manner  of  passing  betwixt  the  scull  and 
first  vertebra,  and  its  distribution,  it  must  be  classed  with  the 
nerves  of  the  spine. 

The  nerves  of  the  spine  are  divided  into  the  eight  cervical, 
twelve  dorsal,  five  lumbar,  five,  and  sometimes  six  or  seven, 
sacral  nerves.^  Each  cf  those  twenty-five  nerves  arises  in  two 
fasciculi,  one  from  the  fore,  and  the  other  from  the  back  part 
of  the  spinal  marrow.  They  are  to  be  traced  a great  way  in 

* The  minutije  of  which  will  afterwards  call  for  attention. 

t The  ninth  pair  of  nerves  often  differ  very  much  in  one  fide  from  the  other,  in 
regard  to  the  origin  and  number  of  thofe  fafciculi. 

J “ Forfirn  etiam  nimio  fanguine  plena  arteria  vertebrali  preffus  laeditur,  ut  inde 
htefitantia  atque  refolutio  lingute  ebriorum,  ex  cerebri  phlegmone  infanientium, 
attonitorum  explicari  pofiit. — Collapfa  vero  eadem  arteria  ex  nimio  fanguinus  pro- 
fluvio  lingua  ob  fanguinis  forfan  defedlum  refolvitur.  Ex  ejusdem  nervi  nexu  cum 
nervis  cervicalibus  vocis  jadturam  poft  laefam  fpinalis  medulla;  partem  qux  in  cer- 
vice  eft,  explicarunt.” 

§ “ Plerumque  quinque  funt,  nonnunquam  fex,raro  tres  vel  quatuor.”  Soem- 
tnerring. 
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the  length  of  the  spinal  marrow  before  they  pass  the  mem- 
branes. The  posterior  and  anterior  fasciculi  penetrate  the 
dura  mater  separately,  and  afterwards  unite.  The  posterior 
fasciculi  of  the  dorsal  nerve  before  they  unite  with  the  other, 
swell  into  a little  ganglion.  The  posterior  fasciculi  of  the  cer- 
vical nerves  communicate  with  each  other  by  intermediate  fila- 
ments. 


£ND  OF  THE  ANATOMY  OF  THE  BRAIN. 
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THE  FIRST  PAIR.  OF  NERVES  ; OR,  OLFACTORY  NERVES* 


We 


have  described  the  three  roots  of  this  pair  of  nerves  . 
their  triangular  form,  their  bulbous  extremities,  and  their 
manner  of  perforating  the  cribriform  plate  of  the  aethmoid 
bone. 

Where  the  soft  and  pulpy-like  mass  of  the  olfactory  nerves 
perforates  the  aethmoid  bone,  the  dura  mater  involves  them 
and  gives  them  firm  coats.*  There  are  two  sets  of  nerves  ; 
first,  Those  which  pass  through  the  holes  in  the  cribriform 
plate,  nearest  the  crista  galli,  run  down  upon  the  septum  of  the 
nose,  under  the  Schneiderian  membrane,  and  betwixt  it  and 
the  periosteum.  They  become  extremely  minute  as  they  de- 
scend ; and  they,  finally,  pass  into  the  soft  substance  of  the 
membrane.  Secondly,  Those  filaments  which  pass  down  by 
the  outer  set  of  holes  of  the  aethmoid  plate,  are  distributed  tq 
the  membrane  investing  the  spongy  bones. 

Although  branches  of  the  ophthalmic,  pterigoid,  palatine, 
and  suborbital  nerves  pass  to  the  membrane  of  the  nose,  there 
is  reason  to  believe  that  they  have  no  power  of  conveying  the 
impression  of  odours.  These  nerves  are  necessary  that  the 
membrane  may  possess  the  common  properties  bestowed  by 
the  nerves. 

Upon  the  question,  whether  those  additional  branches  of 
nerves  to  the  nose,  assist  in  conveying  the  impression  of  odours, 
there  has  been  much  controversy.  It  is  a subject  upon  which 
we  might  reason  by  analogy;  but,  certainly,  little  dependence 
can  be  placed  upon  those  cases  brought  by  either  partv,  of  dis- 
eases affecting  the  one  set  of  nerves  without  influencing  the 
other.  From  the  nature  of  the  parts,  ulceration  or  tumors, 
which  destroy  the  bones  of  the  nose,  must  press  equally  upon 
the  branches  of  the  olfactory  nerve,  and  of  the  fifth  pair.  We 
find  that  there  pass  also  to  the  other  organs  of  sense,  subordi- 


* Duve{jiey  firft  obf'TVfd  this  coyrfe  ar^l  firmuefs  of  the  olfactory  nerves. 
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Bate  nerves  ; and  we  know  that  a nerve  may  be  modified  to 
much  variety  of  function  ; and  this  is  evident  from  the  nerve 
of  taste  being  a branch  of  the  fifth  pair.  But  it  is  doubtful  how 
far  a nerve  may  be  capable  of  receiving  at  one  instant  various 
impressions.  Far  from  considering  distinct  nerves  sent  to  the 
same  organ,  as  affording  an  argument  for  these  nerves  receiv- 
ing one  uniform  impression,  and  conveying  one  simple  sensa- 
tion, it  would  seem  more  rational  to  infer,  that  one  individual 
nerve  cannot  perform  two  functions,  and  that  two  functions 
are  often  required  in  the  organs  of  sense.  I am  inclined  to 
believe,  that  the  olfactory  nerve  is  incapable  of  bestowing  com- 
mon sensation  on  the  membrane  of  the  nose  ; and  that  the 
other  nerves  which  ramify  on  that  membrane,  do,  on  the  other 
hand,  contribute  nothing  to  the  sense  of  smell,  as  we  find  that 
the  inflammation  of  the  pituitary  membrane,  which  raises  the 
jS.ensibility  of  the  branches  of  the  fifth  pair  of  nerves,  does  in 
tie  degree  make  those  of  the  olfactory  nerve  less  acute.  The 
membrane  is  painfully  inflamed,  but  the  sense  of  smell  is  dead- 
ened. In  attending  to  the  delicate  sensibility  of  the  nerves  of 
the  senses,  we  neglect  to  take  into  account  the  less  prominent, 
but  no  less  curious  peculiarities  in  the  sensations,  and  sympa- 
thies of  the  common  nerves.  The  senses  of  taste  or  smell  are 
not  more  distinct  from  each  other,  or  from  common  sensation, 
than  are  the  peculiar  sensations  which  belong  to  the  sensibility 
of  the  several  viscera.  The  stomach  and  intestinal  canal  pos- 
sess as  great  a discriminating  power  as  the  organ  of  taste,  al- 
though the  sensations  are  less  perfectly  conveyed  to  the  senso- 
rium.  There  is  a variety  in  the  susceptibility  of  the  several 
organs  and  viscera,  a distinct  sensation  and  proportioned  ac- 
tion and  election  which  is  essential  to  the  order  and  ceconomy 
of  the  general  system.  This  is  conspicuous  in  the  variety  of 
the  affections  in  remote  parts,  when  food,  medicine,  or  poison 
is  received  into  the  body.  These  peculiarities  in  the  impression 
of  which  each  organ  is  susceptible,  are  so  far  distinct  as  to  be 
essential  to  the  due  excitement  of  that  organ  ; and  are  yet  so 
general,  as  to  connect,  in  one  combined  action,  the  whole  sys- 
tem, and  to  occasion  sympathies  in  remote  parts,  which  per- 
plexes, and  give  that  degree  of  intricaf  y to  the  living  actions, 
which  renders  medicine  an  uncertain  art. 

ARRANGEMENT  OF  THE  NERVES  PROCEEDING  FROM  THE 
CRANIUM. 

The  first  nerve  we  have  seen  passing.to  the  nose. 

The  second,  third,  fourth,  part  of  the  fifth,  and  sixth,  pass  to 
■;he  eye,  or  through  thp  orbit. 
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The  seventh  nerve  is  that  which  becomes  the  organ  of  hear- 
ing* 

Part  of  the  fifth,  seventh,  eighth,  ninth,  and  suboccipital 
nerves  pass  to  the  bones  of  the  face,  the  integuments  and  mus= 
des  of  the  face,  the  jaw,  and  throat. 

From  the  sixth  pair  of  nerves  is  derived  the  great  sympa- 
thetic ; from  the  eighth  is  sent  downwards  the  par  vagum. 

The  extreme  branches  of  the  fifth  pair,  of  the  seventh,  of  the 
eighth,  ninth,  and  first  cervical  nerves,  form  a chain  of  connec- 
tions, surrounding  the  head,  face,  and  neck. 

SECOND  PAIR,  OR  OPTIC  NERVES. 

In  this  part  of  the  work  there  is  no  occasion  to  deliver  any- 
thing further  concerning  the  optic  nerves,  than  has  been  already- 
said  of  their  origin,  and  final  expansion  in  the  retina  of  the  eye. 
It  will  be  more  proper  to  consider  them  fully  when  treating  of 
the  eye  in  particular. 

THIRD  PAIR  OP  NERVES,  OR  MOTORES  OCULORUM. 

These  nerves  have  the  name  of  motores  oculorum,  because 
they  are  distributed  to  the  muscles  which  move  the  eye-balls. 
They  pass  upwards  from  their  origin  ; and  then  diverging, 
they  penetrate  the  dura  mater  under  the  extreme  point  of  the 
tentorium  ; they  descend  again  by  the  side  of  the  cavernous 
sinus,  and  pass  out  of  the  cranium  by  the  foramen  lacerum  of 
the  sphenoid  bone. 

The  nervus  motor  oculi  having  come  into  the  socket  divides 
into  two  branches  : the  inferior  branch  passes  forward 
along  the  outside  of  the  optic  nerve  ; it  then  divides  into  these 
branches  : 

1.  To  the  adductor  muscle. 

2.  To  the  rectus  inferior. 

S.  To  the  external  oblique  and  to  the  lenticular  gan- 
glion. 

But  the  branch  of  the  third  nerve,  which,  with  the  fifth,  forms 
this  little  ganglion,  is,  by  no  means,  constantly  derived  from 
this  branch.  The  lesser  and  superior  branch  of  the  third, 
is  distributed  to  the  rectus  superior  oculi  and  levator  palpebrae 
superioris. 

FOURTH  PAIR  OF  NERVES,  TROCHLEARES,  OR  PATHETICI. 

These  nerves  are  very  small.  Their  origin,  from  about  the 
lubercula  quadrigemina,  and  their  long  course  under  the  base 
of  the  brain,  have  been  already  described  ; after  proceeding  a 
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.considerable  way,  in  cases  in  the  duplicature  of  the  dura  mater,, 
where  it  forms  the  extreme  point  of  the  tentorium,  they  pass 
amongst  the  lamellae  of  the  dura  mater,  where  it  forms  the  ca- 
vernous sinus.  They  pass  by  the  outside  of  the  third  pair  of 
nerves ; turn  round  so  as  to  be  above  them,  and  make  their 
egress  through  the  foramen  lacerum  of  the  sphenoid  bone.—  . 
They  pass  forward  in  the  orbit,  undiminished  bv  the  giving  off:’ 
of  branches  ; and  ar-e  each  finally  distributed  to  the  superior- 
oblique  muscle  or  trochlearis.  Sometimes,  however,  in  theiie 
course,  they  send  branches  to  unite  with  those  of  the  fifth  pair, 
which  pass  to  the  nose,  or  even  to  the  frontal  nerve  ; but  this  iis 
very  rare.* 

As  this  nerve  is  derived  very  far  back  from  the  brain,  and  as 
the  parts  from  which  it  originates  are  less  affected  by  the  dis- 
tention of  the  ventricles  than  almost  any  other  part  of  the  braid, 
this  may  be  a reason  why  in  hydrocephalus  we  so  frequently 
see  the  eyes  turned  obliquely  towards  the  nose.  The  origins 
of  these  nerves  being  less  affected,  they  will  give  a compara- 
tively greater  power  to  the  superior  oblique  muscle.  It  has 
been  observed  also,  that  in  death  the  power  of  the  superior 
oblique  muscle  has  a preponderance. 

THE  FIFTH  PAIR,  OR  TRIGEMINI. 

The  tracing  of  the  branches  of  the  fifth  pair,  by  dissection, 
is  a difficult  task,  for  those  branches  are  distributed  among  the 
bones  of  the  face,  to  the  eyes,  nose,  mouth,  tongue,  and  throate. 
From  this  extensive  distribution  the  fifth  nerve  is  necessarily 
the  largest  of  those  that  pass  out  of  the  cranium. 

It  is  of  a flattened  form  ;f  it  penetrates  the  dura  mater  at  the 
anterior  point  of  the  petrous  bone,  and  spreads  flat  under  it. 
Here,  under  the  dura  mater,  it  is  matted  into  one  irregular 
ganglion  ; viz . the  semilunar,  or  Gasserian  ganglion.  This 
ganglion  lies  on  the  anterior  point  of  the  temporal,  and  on  the 
sphenoidal  bone.  In  their  passage  from  the  brain,  the  filaments, 
composing  the  fifth  nerve,  are  loose,  or  easily  separated ; at 
this  place,  they  are  all  found  so  subdivided  and  entangled,  as 
to  resist  further  division.  The  nerve  here  swells  out  into  a 
greater  size  ; it  seems  to  be  incorporated  with  the  dense  fibres 
of  the  dura  mater  ; it  becomes  of  a dark  red,  or  mixed  colour  ; 
all  which  circumstances  have,  by  no  means,  been  unobserved 
by  anatomists.  Vieussens  supposed,  that  the  use  of  this  gan- 
glion of  the  fifth  pair,  before  it  perforates  the  cranium,  was  to 
strengthen  the  nerve,  and  enable  it  to  withstand  the  motion  of 

* Socmmerring. 

+ So  it  is  faid,  by  Mickel.  to  referohk  the  flat  ivorir . or  taenia. 
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the  jaws  ! But  it  would  rather  seem  to  be  a ganglion  connect" 
ing  in  sympathy  all  those  parts  to  which  the  nerve  is  finally 
distributed.* 

The  connection  of  the  Gasserian  ganglion  with  the  dura 
mater,  is  so  firm,  that  it  yet  remains  undecided,  whether  there 
are  sent  off  here  any  nerves  to  that  membrane ; but  I conceive, 
that  there  are  none,  and  that  the  connection  of  the  ganglion 
with  the  fibrous  membrane,  or  sheath  which  covers  it,  has 
been  mistaken  for  nerves  passing  from  the  ganglion  to  the  dura 
mater. 

From  the  semilunar  or  Gasserian  ganglion,  the  fifth  nerve 
divides  into  three  great  branches  ; whence  the  name  of  tri- 
gemini : 

1st,  The  ophthalmic  branch  of  willis,  which  passes 
through  the  foramen  lacerum  into  the  orbit. 

2d,  The  superior  maxillary  nerve,  which  passes 
through  the  foramen  rotundum. 

3d,  The  inferior  maxillary  nerve,  which  passes  to  the 
lower  jaw,  through  the  foramen  ovale. 

The  ophthalmic  branch  of  the  fifth  pair . 

This  nerve  enters  the  orbit  in  three  divisions  ; these  are,  the 
frontal , the  nasal , and  the  lachrymal  nerves. 

1st,  The  first  of  these  runs  under  the  periosteum  of  the  up- 
per part  of  the  orbit,  and  above  the  levator  palpebrae  superioris. 
Upon  entering  the  orbit  it  gives  off  a small  branch,  which 
passes  to  the  frontal  sinus  ; the  nerve  then  divides  into  the 
super  trochlearis,  and  the  proper  frontal  nerve.  The  first  of 
these  passes  to  the  inner  part  of  the  orbicularis  oculi  and  fron- 
tal muscle.  The  other,  the  outermost,  and  the  proper  frontal 
nerve,  passes  through  the  hole,  or  notch,  in  the  margin  of  the 
orbit,  and  mounts  upon  the  muscles  and  integuments  of  the 
forehead.  These  superficial  branches  communicate  with  the 
extreme  branches  of  the  portio  dura,  or  nervus  communicans 
faciei. 

Cases  are  on  record  of  wounds  of  the  frontal  nerve  occasion- 
ing a great  variety  of  nervous  symptoms,  and  especially  loss  of 
sight ; and  k certainly  marks  a very  particular  connection  and 
sympathy  betwixt  this  branch  and  the  common  nerves  which 
pass  to  the  eye-ball  and  iris,  and  the  retina,  that  blindness  is 
actually  occasioned  by  the  pricking  of  the  frotital  nerve. — 
Morgagni  supposes  this  to  be  occasioned  by  the  spasmodic 

* “Et  affectum  animi  indicia  in  faciei  partibu?  depingere  adjuvet.”  Hirfch, 
Sand.  The?.  Diferta,  p.  491. 
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Action  of  the  recti  muscles  pressing  the  globe  of  the  eye  down 
against  the  optic  nerve.  It  is  also  remarkable,  that  impres- 
sions acting  solely  on  the  retina,  will  convulse  the  muscles  of 
the  eye,  give  them  irregular  contractions,  and  consequently 
distort  the  eye-ball  and  produce  blindness.  Such  has  been 
found  to  be  the  effect  of  lightning  in  some  instances. 

2d,  The  nasal  branch  of  the  ophthalmic  nerve  sends  off  a 
slip  or  twig  to  form  with  a branch  of  the  third  pair,  the  len- 
ticular or  ophthalmic  ganglion  ; while  the  trunk  of  the 
nerve  passes  obliquely  forwards,  and  inward  through  the  orbit, 
and  gives  off  one  or  two  extremely  small  twigs,  which  join  the 
fasciculi  of  ciliary  nerves.  The  nasal  branch  then  continues 
its  course  betwixt  the  superior  oblique  and  adductor  muscles  5 
before  piercing  the  orbital  plate,  it  sends  forward  a branch, 
which  passing  under  the  pulley  of  the  superior  oblique  muscle, 
joins  that  division  of  the  frontal  nerve  -which  passes  over  the 
pulley.  The  nasal  nerve  then  passing  through  the  internal 
orbital  foramen,  enters  the  scull  again,  and  runs  under  the 
dura  mater,  which  covers  the  sethmoid  bone,  to  pass  through 
the  cribriform  plate  of  that  bone,  and  again  to  escape  from 
the  cranium.  It  is  finally  distributed  to  the  upper  spongy 
bones,  and  to  the  frontal  sinuses. 

We  thus  observe  such  a connection  of  the  nerves  of  the  eye 
and  nose,  and  of  those  distributed  to  the  inner  angle  of  the 
eye,  and  muscles  of  the  eye-lids,  as  sufficiently  accounts  for 
the  sympathy  existing  among  those  parts.  We  see  the  neces- 
sity of  this  connection,  since  the  excitement  of  the  glands 
which  secrete  the  tears,  the  action  of  the  muscles,  and  the 
absorption  of  the  tears  into  the  nose,  must  constitute  one  sym- 
pathetic action. 

The  lenticular,  or,  ophthalmic  ganglion,  comes  natu- 
rally to  be  considered  under  this  division  of  the  fifth  pair. 
The  lenticular  ganglion  is  formed  by  a twig  from  the  nasal 
branch  of  the  fifth  pair,  after  being  united  to  that  branch  of 
the  third  pair  of  nerves,  which  goes  to  the  levator  palpebrse 
and  the  rectus  superior  muscles.  The  ganglion  is  of  a square 
form,  and  is  situated  upon  the  outside  of  the  optic  nerve. 
The  ciliary  nerves  pass  out  from  this  ganglion  into  two  fasci= 
culi  ; they  are  ten  or  twelve  in  number;  they  are  joined  by 
branches  of  the  continued  nasal  nerve.  The  ciliary  nerves 
run  forward  amongst  the  fat  of  the  orbit,  to  the  sclerotic  coat 
of  the  eye,  and  pierce  it  very  obliquely  in  conjunction  with 
the  ciliary  arteries.  The  ciliary  nerves  and  arteries  then  pass 
iorward  betwixt  the  sclerotic  and  choroid  coats  of  the  eye  to 
the  iris.  The  iris  is  considered  as  the  part  the  most  plentifully 
supplied  with  nerves  fas  it  certainly  is  also  with  arteries)  of  any 
Vol.  IIL  ' M 
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part  in  the  body.  It  follows,  indeed,  from  what  we  formerly 
said,  that  a profuse  circulation  of  blood  is  necessary  to  an  ac- 
cumulated nervous  power. 

From  the  connection  of  these  ciliary  nerves  with  those  pas- 
sing to  the  nose,  Soemmerring  accounts  for  sneezing  being  the 
consequence  of  a strong  light  upon  the  eye.  This  may  per- 
haps be  true  ; but,  certainly,  the  temporary  loss  of  light,  from 
sneezing,  does  not  depend  upon  this  connection  of  the  nerves, 
but  upon  the  immediate  affection  of  the  optic  nerve  and  retina, 
from  the  concussion  and  interruption  to  the  circulation,  or 
upon  the  accumulation  of  blood  in  the  eye. 

2.  The  lachrymal  nerve  is  the  least  of  the  three  divi- 
sions of  the  ophthalmic  nerve  ; it  divides  into  several  branches 
before  it  enters  the  gland.  Several  of  these  branches  pass  on 
to  the  tunica  conjunctiva,  being  joined  by  twigs  of  the  first 
branch  of  the  superior  maxillary  nerve.  Others  connect  them- 
selves with  the  extremities  of  the  portio  dura  of  the  seventh 
pair,  and  with  the  superior  maxillary  nerves. 

The  second  branch  of  the  fifth  pair  ; viz.  the  superior  maxil- 
lary nerve. 

The  superior  maxillary  nerve,  having  passed  jthe  foramen 
rotundum,  emerges  behind  the  antrum  highmorianum,  at  the 
back  part  of  the  orbit,  at  the  root  of  the  pterigoid  process  of 
the  sphenoid  bone.  The  infra  orbital  canal  lies  directly  oppo  - 
site, and  ready  to  receive  one  branch,  while  the  spheno-max- 
illary,  opening  into  the  orbit,  is  above,  ready  to  receive 
another.  The  chief  part,  or  trunk,  of  the  nerve  may  be  said 
to  be  seated,  and  to  give  out  its  divisions  in  the  pterigo-palatine 
fossa.  Through  the  spheno-maxillary  hole,  the  first  branch  of 
the  superior  nerve  is  sent  into  the  socket  of  the  eye.  This 
twig  unites  with  branches  of  the  lachrymal  nerve,  and  in 
general  supplies  the  periosteum  of  the  orbit.  It  then  sends, 
through  the  foramen  in  the  os  mallse,  a branch  which  is  distri- 
buted to  the  orbicularis  muscle  of  the  eye-lid,  and  communi- 
cates with  the  branches  of  the  portio  dura  of  the  seventh  pair, 
or  nervus  communicans  faciei.  Another  branch  of  this  first 
division  passes  upwards  from  the  zygomatic  fossa,  in  a groove 
of  the  wing  of  the  sphenoid  bone,  to  the  temporal  muscle,  and 
getting  superficial,  it  accompanies  the  branches  of  the  temporal 
artery. 

Independently  of  this  branch,  which  passes  upwards  to  the 
temporal  muscle,  Miekel,  in  his  first  dissertation  on  this 
aerve,  divides  its  branches  into  four:  1st,  The  infraorbital; 
2d,  The  descending  branch,  which  again  gives  off  the  vidian 
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and  nasal  nerves  ; 3d,  The  palatine  nerve  and  posterior  alveo- 
lar nerve.  It  was  not  till  afterwards  that  he  discovered  the 
ganglion  which  takes  his  name  ; and,  of  course,  the  previous 
description  must  be  imperfect.  The  superior  maxillary  nerve, 
after  sending  off  the  small  branches  which  I have  described  to 
enter  the  orbit,  having  fairly  emerged  out  of  the  cranium, 
sends  down  two  small  branches  which,  uniting,  form  a little 
ganglion  of  a reddish  colour,  and  of  a triangular  shape,  like  a 
heart.  This,  the  spheno-palatine  ganglion,  or  ganglion 
of  Miekel,  is  exactly  opposite  to  the  spheno-palatine  hole  ; 
and  those  nerves,  and  this  ganglion  are  immersed  in  the  soft 
fat  which  fills  up  the  space  betwixt  the  sphenoid  palatine  and 
superior  maxillary  bones. 

From  this  ganglion  are  sent  out  several  lesser  nerves,  aftd 
particularly  the  nasal,  vidian,  and  palatine  nerves. 

The  superior  nasal  branches  pass  by  the  spheno-palatine 
hole  to  the  membrane  on  the  back  part  of  the  nose,  and  to  the 
cells  of  the  sphenoid  bone,  through  the  spheno-palatine  hole. 

The  vidian  nerve  comes  off  from  the  back  part  of  the 
ganglion,  and  passes  into  the  foramen  pterigoideum  back- 
wards. It  first  gives  off  some  small  branches  to  the  nose  (the 
superior  and  posterior  nasal  nerves  of  Miekel) ; these  per- 
forating  the  bone  laterally,  are  distributed  on  the  pituitary- 
membrane,  covering  the  vomer.  The  vidian  nerve  continuing 
its  course  backwards,  splits  ; one  branch,  after  a long  retro- 
grade course  through  the  petrous  part  of  die  temporal  bone, 
forms  a connection  with  the  portio  dura,  while  the  other  forms 
one  of  the  roots  of  the  great  sympathetic  nerve,  by  joining 
the  branch  of  the  sixth  pair,  which  passes  down  with  the 
carotid  artery. 

From  the  distribution  of  this  branch  of  the  fifth  pair  to  the 
membrane  of  the  nose,  and  its  connection  with  the  sympa- 
thetic, some  physiologists  account  for  the  effects  of  odours  in 
causing  fainting,  as  the  chief  nerves  of  the  heart  are  received 
from  the  sympathetic.  They  also  account  thus  for  the  excite- 
ment of  the  heart,  in  deliquium,  by  stimulant  applications  to 
the  nose. 

The  palatine  nerve  is  the  largest  of  the  branches  sent 
out  from  the  ganglion.  We  have  to  recollect,  that  there  are 
two  canals  passing  down  behind  the  palate  ; one  anterior  and 
larger  ; and  another  running  nearly  parallel  to  it,  a posterior 
and  smaller  one.  The  division  of  the  palatine  nerve,  which 
descends  through  the  anterior  palatine  hole,  is  of  course  the 
larger  branch  ; as  it  passes  through  the  canal,  it  gives  branches 
which  enter  the  nose,  to  be  distributed  upon  the  pituitary 
metqbrane.  This  larger  branch,  in  its  further  progress 


QSi  OF  THE  particular  nerves. 

through  the  bone,  divides,  and  having  emerged  from  its  hole 
is  distributed  all  along  on  the  left  palate.  The  posterior  divi- 
sion of  the  palatine  branch,  passing  down  by  the  posterior  pa- 
latine foramen,  is  distributed  to  the  velum  pendulum  palati  and 
its  muscles. 

There  is  yet  a third  branch  of  the  palatine  nerve  ; viz.  the 
external  palatine  nerve.  It  is  the  least  of  all  the  branches  ; 
and,  sometimes,  instead  of  coming  from  the  ganglion,  is  de- 
rived immediately  from  the  superior  maxillary  nerve.  This 
branch  descends  before  the  pterigoid  processes,  and  on  the 
convex  surface  of  the  upper  maxillary  bone,  and  is  distributed 
to  the  velum  palati  and  Uvula. 

The  superior  maxillary  nerve,  after  sending  off'  the  branches 
which  form  the  spheno-palaline  ganglion,  passes  obliquely 
downwards  to  the  infra  orbital  canal.  In  this  course  it  gives 
off  the  posterior  nerve  to  the  teeth  of  the  upper  jaw  ; and  this 
again  gives  off  a twig,  which  takes  a course  on  the  outside  of 
the  maxillary  bone,  and  supplies  the  gums  and  alveoli,  and 
buccinator  muscle. 

While  passing  in  its  canal,  the  infra  orbital  nerve  gives  off 
the  anterior  nerve  to  the  teeth  ; and  when  it  emerges  from  the 
infra  orbital  foramen,  it  spreads  widely  to  the  muscles  of  the 
face,  connecting  itself  with  the  extremities  of  the  portio  dura 
of  the  seventh  pair,  or  nervus  communicans  faciei. 

The  u tic  douloureux,”  and  the  u tic  convulsif,”  of  the 
French  authors,  are  diseases  attributed  to  the  affection  of  this 
nerve.  The  seat  of  the  tic  douloureux,  is  the  side  of  the 
face,  the  nostril,  the  cheek-bone,  and  root  of  the  alveoli, 
Sauvage  calls  it  the  trismus  dolorificus,  or  maxillaris.  But  it 
is  a disease  not  absolutely  fixed  to  this  point  of  the  cheek-bone  ; 
but  on  the  contrary,  from  the  universal  connection  betwixt  the 
nerves  of  the  face,  it  takes,  sometimes,  a wide  range  ; and 
the  disease,  I have  no  doubt,  is  sometimes  seated  in  the  portio 
dura  of  the  seventh  pair.  Sauvage  has  given  to  one  species  of 
it,  the  name  of  occipitalis. 

It  is  a disease  attended  with  extreme  pain,  which  forces  the 
patient  to  cry  out  in  great  agony.  The  pain  is  felt  deep  rooted 
in  the  bones  of  the  face,  and  seems  to  spread  upon  the  ex- 
panded extremities  of  the  nerve  ; it  is  sudden,  violent,  and 
Federated  in  its  attack,  and  it  varies  in  the  length  and  repeti- 
tion of  its  accession.  It  is  confined  chiefly  to  those  advanced 
in  years,  and  is  as  violent  in  the  day  as  during  the  night  ; and 
in  the  advanced  state  of  the  disease,  when  the  face  is  swelled, 
the  slightest  touch  will  excite  the  pain. 

This  disease  is  apt  to  be  confounded  with  the  affection  of  the 
antrum  hi ghmorianum,  the  tooth-ach,  rheumatism,  and  clavis 
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hystericus,  or  even  with  venereal -pains.  It  has  been  cured  by 
dividing  the  infra  orbital  nerve. 

In  hemicrania,  the  affection  of  the  three  branches  of  the  fifth 
nerve,  is  such  as  to  mark  their  distributions.  There  is  swell- 
ing and  pain  of  the  face,  pain  of  the  upper  maxillary  bone, 
pains  in  the  ear  and  in  the  teeth,  difficulty  of  swallowing,  and 
lastly,  stiffness  in  moving  the  lower  jaw,  in  consequence  of 
the  affection  of  those  branches  which  pass  up  to  the  temporal 
muscle. 

There  are  cases  spoken  of  by  Sabbatier,  where  this  infra  or- 
bital nerve  being  wounded,  unusual  nervous  affections,  and 
even  death,  were  the  consequence : but  it  would  rather  appear, 
that,  independently  altogether  of  the  affection  of  the  nerves  of 
the  face,  inflammation  spreading  from  the  wound  to  the  brain, 
had,  in  the  examples  which  he  gives,  been  the  occasion  of  the 
unusual  symptoms,  and  of  the  death  of  the  patients. 

Third,  branch  of  the  fifth  pair  ; or , lower  maxillary  nerve. 

This,  the  last  of  the  three  great  divisions  of  the  fifth  pair  of 
nerves,  the  largest  but  the  shortest  branch  within  the  scull, 
passes  out  by  the  foramen  ovale.  It  is  distributed  to  the  mus- 
cles of  the  lower  jaw,  tongue,  and  glands.  The  trunk  of  the 
nerve  having  escaped  from  the  cranium,  lies  covered  by  the  ex- 
ternal pterigoid  muscle  ; and  is  at  this  point  divided  into  two 
great  branches,  which  again  subdivide  into  numerous  small 
branches  ; many  of  which  it  would  be  superfluous  to  describe. 
It  is  sufficient  to  mention  them  as  going,  1,  to  the  masseter 
muscle  ; 2,  to  the  zygomatic  fossa  and  temporal  muscles  ; 3,  to 
the  buccinator  muscle. 

We  regard  as  the  two  greater  divisions  of  the  lower  maxil- 
lary nerve  ; first,  The  proper  nerve  which  passes  into  the  low- 
er jaw;  and,  secondly,  The  gustatory  or  lingual  nerve.  The 
division  into  these  two  great  branches  is  fo.rmed,  after  the 
nerve  has  passed  betwixt  the  pterigoid  muscles. 

The  gustatory  nerve,  immediately  after  it  separation 
from  the  nerve  of  the  lower  jaw,  is  joined  by  the  chorda  tym- 
pani ; or,  perhaps  we  should  rather  say,  a branch  of  this  nerve, 
by  traversing  the  petrous  portion  of  the  temporal  bone  in  a re- 
trograde direction,  unites  itself  with  the  portio  dura  of  the 
seventh  pair,  as  it  is  passing  through  the  ear.  This  nerve,  be- 
ing seen  passing  across  the  tympanum,  is  the  reason  of  its  be- 
ing called,  chorda  tympani.  The  gustatory  nerve,  proceed- 
ing obliquely  downward,  sends  off  twigs  to  the  salivary  glands 
and  muscles,  situated  betwixt  the  jaw-bone  and  tongue. — 
Where  it  js  passing  by  the  side  of  the  maxillary  gland,  it  gives 
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out  some  filaments  which  form  a small  ganglion,  from  which 
branches  penetrate  the  gland.  The  trunk  then  proceeding  on' 
ward  betwixt  the  sublingual  gland  and  the  musculus  hyoglos- 
sus,  several  twigs  are  sent  off,  which  form  a kind  of  plexus 
amongst  the  muscles  and  salivary  glands  ; and  communicating 
with  the  ninth  pair  of  nerves,  are  distributed,  finally,  to  the 
gums  and  membrane  of  the  mouth. 

The  gustatory  nerve  terminates  in  a lash  of  nerves,  which 
sink  deep  into  the  substance  of  the  tongue,  betwixt  the  inser- 
tion of  the  stylo  and  genio-glossal  muscles.  These  pass  to  the 
papillae  on  the  surface  of  the  tongue.  The  sense  of  taste,  the 
impression  of  which  is  received  upon  this  nerve,  is  seated  in 
the  edge  and  anterior  part  of  the  tongue  : the  action  of  the 
tongue  against  the  palate  forces  the  sapid  juice  of  the  morsel 
to  extend  to  the  edge  of  the  tongue. 

The  proper  lower  maxillary  nerve,  which  enters  into  the 
lower  jaw-bone,  sometimes  called,  mundibulo  labralis,  passes 
downward  in  an  oblique  direction  to  the  groove  of  the  lower 
jaw-bone.  Before  this  nerve  enters  the  canal  of  the  bone,  it 
gives  ofF  branches  to  the  mylo-hyoideus  and  digastricus,  to  the 
submaxillary  glands  and  to  the  fat.  The  nerve  then  entering 
the  bone,  runs  its  course  all  the  length  of  the  lower  jaw  within 
the  bone,  and  comes  out  at  the  mental  hole.  In  this  course  it 
gives  branches  which  enter  the  roots  of  the  teeth,  and  accom- 
pany the  branches  of  the  arteries.  When  this  lower  maxillary 
nerve  has  escaped  from  the  mental  hole,  it  divides  into  two 
branches  upon  the  chin  ; one  of  these  is  distributed  to  the  orbi- 
cularis and  depressor  anguli  oris,  and  to  the  skin  and  glands  of 
the  lips  ; the  other  to  the  depressor  labii  inferioris  and  integu- 
ments, and  forms  a kind  of  plexus,  which  surrounds  the  lips. 
These  nerves  are  also  connected  with  the  wide  spreading 
branches  of  the  portio  dura  of  the  seventh  pair  ; and  they  are 
the  lowest  branches  of  the  facial  nerves,  and  the  last  enumerate 
ed  of  the  intricate  branches  of  the  fifth  pair. 

THE  SIXTH  PAIR  OF  NERVES  ; ABDUCENTES,  OR  MOTORES 
EXTERNI. 

The  sixth  pair  of  nerves,  as  we  have  seen,  arises  betwixt 
the  tuber  annulare  and  the  corpus  pyramidale.  Advancing 
forwards  and  upwards,  sometimes  above  and  sometimes  be- 
neath the  branches  of  the  basilar  artery,  it  penetrates  the  dura 
mater  by  the  side  of  the  basilar  sinuses.  It  then  passes  by  the 
side  of  the  carotid  artery,  and  through  the  cavernous  sinus. — = 
Here  it  gives  off"  filaments,  wrhich,  clinging  to  the  carotid  arte- 
ry, descend  with  it  until  they  are  joined  by  a branch  of  the 
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Vidian  nerve.  These  together  form  the  origin  of  the  great 
sympathetic  nerve.  It  is  a disputed  point,  however,  whether 
this  be  a branch  given  out  from,  or  received  into,  the  sixth 
pair ; and  in  the  description  of  the  sixth  pair,  we  might  say, 
that  as  it  passes  the  carotid  artery,  it  receives  one  or  more 
nerves  which  come  up  through  the  carotid  hole,  and  encircle 
the  nerve.  The  sixth  pair  enters  the  orbit  by  the  foramen  la- 
cerum,  with  the  third  and  fourth  pairs,  and  first  branch  of  the 
fifth.  It  pierces  the  abductor  muscle  of  the  eye  before  it  is 
finally  distributed  to  its  substance. 

It  has  been  presumed,  that  the  sixth  nerve  does  not  give  off 
the  sympathetic  nerve,  but  receives  those  branches  from  it,  be- 
cause the  sixth  nerve  is  larger  betwixt  this  point  and  its  distri- 
bution in  the  orbit,  than  betwixt  the  same  point  and  its  origin 
from  the  brain.  But  I conceive,  that  this  enlargement  of  the 
sixth  pair  is  not  owing  to  such  a junction  ; but  that,  on  the 
contrary,  the  nerve  naturally  swells  out  when  it  enters  the  sin- 
us, not  from  being  soaked  in  the  blood  of  the  sinus,  but  from 
its  having  additional  investing  coats,  or  from  the  coats  being 
strengthened  in  order  to  prepare  the  nerve  for  its  passage 
through  the  blood  of  the  sinus. 

Again,  that  the  sympathetic  nerve  sends  up  those  branches 
to  join  the  sixth,  has  been  presumed  from  the  effects  of  experi- 
ments on  animals,  of  cutting  or  of  bruising  the  sympathetic 
nerve.  But  I should  not  be  apt  to  give  implicit  credit  to  the 
result  of  these  experiments.  Supposing  that  the  sympathetic 
in  the  neck  gave  an  origin  to  the  sixth  pair,  should  not  paraly- 
sis of  the  abductor  muscle  of  the  eye,  and  in  consequence  of 
this,  the  turning  of  the  eye  towards  the  nose,  be  the  effect  of 
cutting  the  sympathetic  ? 

We  shall  probably  cease  to  dispute  this  point,  when  we  con- 
sider the  relations  and  use  of  the  sympathetic  nerve. 

The  nerves  cannot  be  considered  in  any  other  light  than  as 
being  formed  of  the  same  matter  with  the  brain,  as  having 
similar  functions  and  powers,  rather  eo-existing  than  depend- 
ent on  the  brain  : and  the  sympathetic  nerve  may  be  defined, 
a tract  of  medullary  matter,  passing  through  and  connectingthe 
head  and  neck,  the  viscera  of  the  thorax,  abdomen,  and  pelvis, 
into  one  whole. 

The  sympathetic  nerve  is  singular  in  this,  that  it  takes  no 
particular  origin,  but  has  innumerable  origins,  and  a universal 
connection  with  the  other  nerves  through  all  the  trunk  of  the 
body.  Those  viscera  to  which  it  is  distributed  are  entirely  in- 
dependent of  the  will,  and  have  functions  to  perform  too  essen- 
tial to  life  to  be  left  under  the  influence  of  the  will.  The  sym- 
pathetic nerve  is  thus,  as  it  were,  a system  within  itself,  having 
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operations  to  perform  of  which  the  mind  is  never  conscious  j 
whilst  the  extent  of  its  connections  occasion,  during  disease, 
sympathetic  affections  not  easily  scrutinized. 

The  function  of  this  nerve  is  thus,  in  a great  measure,  insula- 
ted from  the  brain.  The  operations  connected  with  it  proceed, 
even  when  the  brain  is  wanting  ; and  it  is  impossible  seriously 
to  consider  the  sixth  nerve  as  giving  the  origin  to  the  sympa- 
thetic in  any  other  light,  than  as  such  an  expression  may  be 
subservient  to  arrangement,  description,  and  general  enume- 
ration of  the  nerves  ; — a thing  most  necessary  in  so  intricate  a 
piece  of  anatomy. 

OF  THE  SEVENTH  PAIR  OF  NERVES.' 

The  nerves  of  the  seventh  pair  consist  each  of  two  fasciculi, 
which  arise  together,  and  pass  into  the  meatus  auditorius  in- 
terims.'*' But  these  portions  do  not  pass  through  the  bone  in 
union;  forthe  anterior  and  lesser  fasciculus,  is  a common  nerve, 
which  passes  through  to  the  face,  and  is  invested,  like  the 
common  nerves  of  the  body,  with  strong  coats.  It  is  therefore 
called  the  tortio  dura. f The  more  posterior  fasciculus  is 
the  auditory  nerve,  and  is  distributed  to  the  organ  within  the 
pars  petrosa  of  the  temporal  bone  ; and  in  distinction  it  is  call- 
ed the  PORTIO  MOLLIS. 

The  portio  dura,  or  nervus  communicans  faciei,  in 
passing  from  the  brain  to  the  internal  auditory  foramen,  is 
lodged  in  the  fore  part  of  the  auditory  nerve,  as  in  a groove — 
When  it  leaves  the  auditory  nerve,  it  passes  on  through  the 
bone,  and  emerges  on  the  side  of  the  face  through  the  stylo- 
mastoid foramen  at  the  root  of  the  styloid  process,  so  as  to 
come  out  just  under  the  tip  of  the  ear,  covered,  of  course,  by 
the  parotid  gland.  This  portio  dura,  while  passing  through 
the  canal  of  the  temporal  bone  (which  is  the  aqueduct  of  Fallo- 
pius,) gives  off  a branch  which  unites  with  the  vidian  nerve  of 
the  fifth  pair  ; or  rather,  we  may  conclude  with  the  best  au- 
thors, that  it  receives  a branch  which  comes  retrograde  from 
the  vidian  nerve,  passing  through  the  small  hole  on  the  anterior 
surface  of  the  petrous  part  of  the  temporal  bone.  The  portio 
dura,  when  it  has  proceeded  onwards  by  the  side  of  the  tym- 
panum, gives  off  one  or  more  very  minute  branches  to  the 

* The  intermediate  filaments  of  Wrisberg,  which  is  betwixt  thefe  two  por- 
tions of  the  feventh  nerve,  is  afterwards  united  to  the  portio  dura,  and  muff  be 
conlidered  as  one  of  its  roots. 

f Galen  divided  all  the  nerves  of  the  brain  into  thofe  two  clafTes,  mollis  and  du- 
ra ; of  which  the  firft  were  thofe  of  the  fenfes,  the  latter  the  motores  corno 
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muscles  within  the  tympanum,  which  give  tension  to  the  small 
bones  of  the  ear.  A little  further  on,  this  nerve  gives  off  a more 
remarkable  branch,  which,  passing  across  the  tympanum,  is 
called  corda  tympani.  This  is  the  branch  which,  as  we  for- 
merly mentioned,  joins  the  gustatory  branch  of  the  lower  max- 
illary nerve.  The  corda  tympani  passes  through  the  tympa- 
num betwixt  the  long  process  of  the  incus  and  the  handle  of 
the  malleus  ; then,  received  into  a groove  of  the  bone,  it  pass- 
es by  the  side  of  the  eustachian  tube,  and  after  enlarging  con- 
siderably, it  is  united  with  the  gustatory  nerve. 

When  the  portio  dura,  or  nervus  communicans  faciei,  has 
escaped  from  the  stylo-mastoid  foramen,  but  is  yet  behind  the 
condyle  of  the  lower  jaw,  and  under  the  parotid  gland,  it  gives 
off,  1st,  The  posterior  auris.  This  has  connection  \Vith  the 
first  cervical  nerve,  and  passing  up  behind  the  ear,  it  is  con- 
nected with  the  occipital  branches  of  the  third  cervical  nerve. 
2d,  The  nervus  stylo-hyoideus  to  the  styloid  muscles,  and  to 
unite  with  the  sympathetic.  3d,  A branch  which  supplies 
some  of  the  deep  muscles,  and  joins  the  laryngeal  branch  of 
the  eighth  pair. 

The  portio  dura,  rising  through  the  parotid  gland,  spreads 
out  in  three  great  divisions  : 

1.  An  ascending  branch,  which  divides  into  three  tem- 
poral or  jugal  nerves  ; so  called,  because  they  ascend  upon  the. 
jugum,  or  zygomatic  process.  Two  orbitary  nerves,  which, 
passing  up  to  the  orbicularis  muscle,  branch  upon  it,  and  inos- 
culate with  the  extremities  of  the  fifth  pair. 

2.  The  facial  nerves.  The  superior  facial  nerve  passes 
out  from  the  upper  part  of  the  parotid  gland,  across  the  face  to 
the  cheek  and  orbicularis  muscle  of  the  eye.  The  middle  faci- 
al nerve  passes  from  under  the  risorius  santorini ; it  goes  un- 
der the  zygomatic  muscle,  and  encircles  the  facial  vein  ; it 
sends  branches  forward  to  the  lips,  and  upwards  to  the  eye- 
lids, and  to  unite  with  the  infra-orbital  nerve.  There  is  an 
inferior  facial  nerve,  which  comes  out  from  the  lower  part  of 
the  parotid  gland,  passes  over  the  angle  of  the  jaw,  and  is  dis- 
tributed to  those  fibres  of  the  platysma  myoides  which  stretch 
up  upon  the  face,  and  form  the  risorius  santorini : it  passes  on 
to  the  angle  of  the  lips,  and  is  distributed  to  their  depressor 
muscle.  Betwixt  those  facial  nerves  there  are  frequent  com- 
munications, while  they  are  at  the  same  time  united  with  the 
extremities  of  several  branches  of  the  fifth  pair. 

3.  The  descending  branches  pass  along  the  margin  of 
the  jaw,  down  upon  the  neck,  and  backward  upon  the  occiput. 
Thus  we  see  that  the  communicating  nerve  of  the  face  is  well 
named — It  is  distributed  to  the  side  of  the  face,  head,  and  up- 
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per  part  of  the  neck  : it  unites  its  extreme  branches  with  those 
of  the  three  great  divisions  of  the  fifth  pair,  with  the  eighth 
and  ninth,  with  the  accessory  of  the  eighth  pair,  with  the 
second  and  third  cervical  nerves,  and  with  the  sympathetic. 
From  those  various  connections  it  has  been  called  the  lesser 
sympathetic.  As  to  the  sympathies  which  physicians  have 
thought  fit  to  ascribe  to  the  connections  of  this  with  other 
nerves,  as  laughing,  weeping,  kissing,  &c.  they  would  be 
tedious  to  enumerate,  and  by  no  means  instructive. 

The  portio  mollis  of  the  seventh  pair  of  nerves  is  the 
acoustic  or  auditory  nerve ; which  shall  be  considered  in  a 
more  distinct  and  particular  manner,  when  we  describe  the 
other  parts  of  the  organ  of  hearing. 

The  nerves  which  we  have  now  described  are  connected 
with  the  anatomy  of  the  head,  and  circulate  chiefly  around  the 
bones  of  the  face.  Those  we  are  next  to  consider  extend  their 
branches  to  the  neck,  and  form  there  a very  intricate  piece  of 
anatomy,  while  a class  of  them  still  more  important,  pass  dowiv 
to  the  viscera  of  the  breast  and  belly. 

THE  EIGHTH  PAIR  OF  NERVES. 

The  fasciculus,  which,  proceeding  from  the  medulla  ob- 
longata, passes  out  of  the  cranium  by  the  side  of  the  great 
lateral  sinus,  and  which,  in  the  view  we  have  of  the  nerves 
upon  raising  the  brain  from  the  cranium,  is  properly  enough 
considered  as  the  eighth  pair,  consists  in  truth  of  three  distinct 
nerves.  These  are  the  glosso-pharyngeal  nerve,  the  par 
vagum,  and  the  spinal  accessory  nerve  of  Willis. 

The  glosso-pharyngeal  nerve. 

This  nerve,  parting  from  its  connection  with  the  par  vaguni 
and  accessory  nerves,  perforates  the  dura  mater  separately 
from  these,  and  in  many  subjects,  passes  through  an  osseous 
canal  distinct  from  the  par  vagum.  When  it  escapes  from  the 
cranium,  it  lies  deep  under  the  angle  of  the  jaw,  and  passes 
across  the  internal  carotid  artery  upon  its  outer  side.  It  is  to 
be  seen  by  lifting  the  styloid  muscles,  at  which  point  it  sends 
small  branches  to  the  styloid  and  digastric  muscles,  and  to 
join  the  par  vagum.  It  sends  also  some  very  small  twigs 
down  upon  the  internal  carotid  artery ; some  of  which  join 
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that  pharyngeal  branch^  which  is  formed  from  the  par  vagum 
and  accessory  nerve. 

These  branches  united  form  a small  irregular  ganglion, 
from  which  again  pass  off  numerous  branches  to  the  con- 
strictor muscles  of  the  pharynx* 

The  trunk  of  the  glosso-pharyngeal  nerve,  after  giving  off 
those  nerves  which  pass  in  the  direction  of  the  internal  carotid 
artery,  continues  its  course  attached  to  the  stylo-glossal  and 
stylo-pharyngeal  muscles,  to  which  of  course  it  gives  more 
branches,  and  also  to  the  upper  division  of  the  constrictor 
pharyngis.  A division  of  the  extreme  branches  of  this  nerve 
terminates  in  the  tongue,  under  the  denomination  of  rami 
linguales  profundi , rami  linguales  later  ales,  nervi  glosso- 
pharyngei .f 

It  appears  to  me  that  these  branches  are  distributed  amongst 
the  short  muscles  of  the  tongue,  and  perhaps  to  the  large  pa- 
pillae upon  the  most  posterior  part  of  the  tongue.  Amongst 
the  branches  of  the  pharyngeal  nerve  is  to  be  enumerated  that 
which  turns  back  to  join  the  ninth  pair  in  its  distribution  to  the 
tongue. £ The  remaining  branches  of  the  glosso-pharyngeal 
nerve,  are  distributed  in  innumerable  filaments  upon  the  pha- 
rynx, in  which  they  are  assisted  by  branches  from  the  ganglion 
of  the  sympathetic  nerve. 

THE  PAR  VAGUM. 

The  par  vagum  is  the  great  and  important  division  of  the 
eighth  pair.  It  is  the  middle  fasciculus  of  the  three  nerves  as 
they  lie  within  the  scull.  In  its  exit,  it  is  separated  from  the 
internal  jugular  vein  by  a thin  bony  plate  ; and  sometimes  two 
or  three  fibres  of  the  nerve  pass  the  bone  distinct  from  the 
others,  and  afterwards  unite  into  the  proper  trunk  of  the  par 
vagum.  Deep  under  the  lower  jaw  and  the  mastoid  process, 
the  glosso-pharyngeal  nerve,  the  par  vagum,  the  spinal  acces- 
sory, the  sympathetic  nerve,  the  portio  dura  of  the  seventh, 
and  the  upper  cervical  nerves  are  entangled  in  a way  which 
will  fatigue  the  dissector,  and  may  account  for  every  degree  of 
sympathy  of  parts.  The  par  vagum,  lying  behind  the  inter- 
nal carotid  artery,  and  as  it  were  escaping  from  the  confusion 

* This  is  a branch  to  the  pharynx  which  is  formed  by  the  par  vagum  and  the 
fpinal  acceffory  of  Willis.  After  this  nerve  is  formed,  it  again  forms  a connection 
with  the  par  vagum. — Pain  in  the  throat  having  been  obferved  by  Galen  to  extend 
fo  the  back,  Scarpa  explains  it  on  the  ground  of  this  connection  with  the  fpinaj  ac- 
celfbry  nerve. 

f Scarpa. 

1 Sabbatier. 
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of  the  ninth,  accessory  and  glosso-pharyngeal  nerves,  descends 
and  swells  out  into  a kind  of  ganglion.*  We  now  observe 
three  branches  to  be  sent  off:  The  first  and  second  pharyn- 
geal nerves,  which  pass  to  the  constrictor  pharyngis  muscle, 
and  the  internal  laryngeal  nerve.  This  last  mentioned 
nerve  is  even  larger  than  the  glosso-pharyngeal  nerve.  It  is 
behind  the  carotid  artery,  and  passes  obliquely  downward  and 
forward.  In  its  progress  the  principal  branch  passes  under 
the  hyo-thyroideus  muscle,  and  betwixt  the  os  hyoides  and 
the  thyroid  cartilage  ; while  others,  more  superficial,  pass 
down  and  are  connected  with  the  external  laryngeal,  or 
pharyngo-laryngeus  ; which  is  a nerve  formed  by  the  sym- 
pathetic, and  par  vagum  conjointly.  The  principal  branch  of 
the  internal  laryngeal  nerve  which  runs  under  the  hyo-thy- 
roideus, is  distributed  to  the  small  muscles  moving  the  cartila- 
ges. The  minute  extremities  of  this  nerve  pass  also  to  the 
apex  of  the  epiglottis,  and  the  glandular  membrane  covering 
the  glottis.  We  have,  at  the  same  time,  to  remark  a very  par- 
ticular communicating  nerve  betwixt  this  internal  laryngeal 
nerve,  and  the  recurrent  branch  of  the  par  vagum.  This 
branch  is  described  by  Galen.  The  par  vagum  continues  its 
uninterrupted  course  betwixt  the  carotid  artery  and  jugular 
vein,  and  is  involved  in  the  same  sheath  with  these  vessels.  In 
this  course  down  the  neck,  it  sometimes  sends  back  a twig 
which  unites  with  the  ninth  pair,  and  when  near  the  lower  part 
of  the  neck,  it  sends  forward  twigs  to  unite  with  those  from  the 
sympathetic  nerve,  which  pass  down  to  the  great  vessels  of  the 
heart,  to  form  the  superior  cardiac  plexus. f On  the  right  side, 
those  nerves  to  the  great  vessels  are  in  general  given  off  by  the 
recurrent  nerve. 

The  par  vagum  now  penetrates  into  the  thorax  by  passing 
before  the  subclavian  artery  ; it  then  splits  into.  two.  The 
main  nerve  passes  on  by  the  side  of  the  trachea,  and  behind  the 
root  of  the  lungs  ; while  the  branch,  on  the  right  side,  turns 
round  under  the  subclavian  artery  ; on  the  left,  under  the 
arch  of  the  aorta,  and  ascends  behind  the  trachea  to  the  la- 
rynx. 

This  ascending- branch  of  the  par  vagum  is  the  recurrent, 
nerve.  On  the  right  side  it  is  sometimes  double.  It  ascends 
behind  the  carotid  artery,  and  sometimes  is  thrown  round  the 
root  of  the  thyroid  artery.  On  the  left  side,  which  from  its 
turning  round  the  arch  of  the  aorta,  is  much  lower  than  on  the 

* Tr uncus gangliformis  OCTAYt,  tumididum  corpus  olivare , Fallopii  ; but  it  is  fuf- 
jiected  that  in  this  he  meant  the  ganglion  of  the  fympathetic  nerve. 

f The  courfe  of  thefe  nerves  to  the  .heart,  is  beft  treated  of  with  the  branches, 
of  the  fympathetic  nerve. 
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right,  it  gives  off  filaments  which  go  to  the  lower  cardiac  plex- 
us, after  having  united  with  the  branches  of  the  sympathetic. 
Under  the  subclavian  of  the  right  side,  also,  there  are  sent 
branches  from  the  recurrent  to  the  cardiac  plexus : and  on. 
both  sides  there  pass  branches  of  communication  betwixt  the 
sympathetic  nerve  and  the  recurrent.  When  the  recurrent 
nerve  has  turned  round  the  artery,  it  ascends  in  a direction  to 
get  behind  the  trachea,  and  it  lies  betwixt  the  trachea  and  oeso- 
phagus. It  here  sends  off  many  branches  to  the  back  and 
membranous  part  of  the  trachea  which  pierce  this  posterior 
part,  to  supply  the  internal  membrane.  It  gives  also  branches 
to  the  oesophagus  and  thyroid  gland.  The  final  distribution 
of  this  nerve  is  to  the  larynx.  It  pierces  betwixt  the  thyroid 
and  cricoid  cartilages,  and  separates  into  many  filaments, 
which  terminate  in  the  crico-arytenoideus  lateralis  and  posti- 
cus, and  thyro-arytenoideus,  and  in  the  membrane  of  the  la- 
rynx. We  have  already  mentioned  the  branch  of  communi- 
cation betwixt  the  recurrent  and  internal  laryngeal  nerves,* 
and  Sabbatier  describes  a branch  of  the  recurrent,  which  some- 
times ascends  and  joins  the  sympathetic  high  in  the  neck. 

Two  cases,  mentioned  by  Galen,  of  scrophulous  tumours  in 
the  neck  opened,  where  the  consequence  was  loss  of  voice, 
have  tempted  many  anatomists  to  institute  experiments  on  the 
recurrent  and  internal  laryngeal  nerves. f Notwithstanding 

the  deep  situation  of  those  recurrent  nerves,  Galen  says,  they 
were  cut  in  these  cases,  and  he  believed  that  the  branch  of 
communication  betwixt  the  laryngeal  and  recurrent  restored 
the  voice  after  some  time  had  elapsed.  Both  the  internal  laryn- 
geal and  recurrent  nerves  are  necessary  to  the  formation  of  the 
voice.  Experiments  have  been  made  upon  them  in  dogs,  and 
the  result  is  curious  ; although  the  lesser  changes  of  the 
strength,  acuteness,  and  modulation  of  the  voice  could  not  be 
well  observed  in  the  lower  animals.  When  the  laryngeal  nerve 
is  cut,  the  voice  is  feeble  but  acute  ; when  the  recurrent  nerve 
is  cut,  there  is  a relaxation  of  those  muscles  moving  the  aryte- 
noid cartilages  which  command  the  opening  of  the  glottis, 
and  in  consequence  the  voice  is  flatter  or  graver,  or  more 
raucous. 

The  par  vagum,  after  sending  off  the  recurrent  nerve,  de- 
scends by  the  side  of  the  trachea.  Before  it  passes  behind  the 

* There  is  a double  communication  betwixt  thofe  nerves ; in  the  firfl  place  by 
this  more  fuperficial  branch,  and  again  by  feveral  internal  and  more  minute 
branches. 

f Martin,  in  the  Edinburgh  ElTays,  Profeffor  Sue  of  Paris,  Dr.  Highton,  in  the 
memoirs  of  the  Medical  Society  of  London  ; Cruikfhanks,  Profeflor  Scarpa, 
Arnemann,  &c. 
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vessels  and  branch  of  the  trachea  going  to  the  lungs,  it  sends 
minute  branches  which  form  the  anterior  pulmonic  plex- 
us.* This  plexus  is  entangled  in  the  connections  of  the  peri- 
cardium, and  is  dissected  with  difficulty.  The  branches  of  this 
plexus  .throw  themselves  round  the  pulmonic  arteries  and  veins, 
and  follow  them  into  the  lungs. 

The  par  vagum,  passing  on  behind  the  root  of  the  lungs, 
forms  the  posterior  pulmonic  plexus.  From  this  also  the 
nerves  proceed  into  the  lungs,  by  attaching  themselves  to  the 
pulmonic  arteries  and  veins,  and  bronchial  arteries,  and  the 
branches  of  the  trachea. f 

The  trunks  of  the  nerve,  continuing  their  course  upon  each 
side  of  the  oesophagus,  unite  and  split  into  branches,  and  again 
unite  so  as  to  form  a netting  upon  the  oesophagus  ; these  are 
the  anterior  and  posterior  plexus  GUL^,or  oesophageal 
plexus.  The  par  vagum,  thus  attached  to  the  oesophagus, 
pierces  the  diaphragm  with  it,  the  anterior  plexus  unites  again 
into  a considerable  trunk,  is  attached  to  the  lesser  arch  of  the 
stomach.  It  stretches  even  to  the  pylorus,  and  sends  its 
branches  to  the  upper  side  of  the  stomach  and  to  the  lesser 
omentum  ; at  the  same  time  it  unites  with  the  left  hepatic 
plexus,  some  of  its  branches  terminate  in  the  solar  plexus, 
which  surrounds  the  root  of  the  casliac  artery.  The  posterior 
oesophageal  plexus,  likewise  uniting  again  into  a considerable 
cord  when  it  has  come  into  the  abdomen,  sends  branches  to 
encircle  the  cardiac  orifice  of  the  stomach  ; it  branches  also  to 
the  inferior  side  and  great  arch  of  the  stomach  ; it  sends  also 
branches  to  the  splenic  plexus  and  solar  ganglion. 

* I Jo  not  conceive  that  this  plexus  admits  of  any  ufeful  divifion,  or  requires 
any  diftindtion  of  name. 

■f-  Nerves  of  the  Lungs . 

Galen,  Vefalius,  ar.d  others,  conceived  that  there  were  very  few  nerves  fent  to 
the  lungs,  and  that  thofe  which  were,  went  only  to  the  membranes,  and  not  to 
the  l'ubftance  of  the  lungs.  They  believed  alfo  that  the  difeharge  of  blood  from 
the  lungs  and  the  exigence  of  vomicae  without  pain,  while  there  was  great  pain 
in  peripneumony,  was  a confirmation  of  this  opinion.  Fallopius  corrected  this 
idea,  and  fhovved  that  the  bronchi*  were  alfo  attended  through  their  courfe  with 
nerves.  There  often  exifts  vomicae  and  eflfufions  of  blood  in  the  lungs  ; and  Hal- 
ler fays,  the  lungs  can  be  lanced  without  the  animal  feeling  pain,  but  {till  the 
bronchi*  are  extremely  fenfible. — Water  accumulated  in  the  interlobular  cellular 
membrane,  or  the  infarction  of  blood  into  it,  gives  no  acute  pain,  but  only  a fenfe 
of  weight  and  difficulty  of  breathing.  It  is  an  oppreffion  in  a great  meafure  de- 
pending upon  the  return  of  the  blood  from  the  lungs  unchanged  in  confequence 
of  the  compreffion  of  the  cells. — The  fenfibility  of  the  bronchia:,  and  the  exiftence 
of  their  nerves,  appear  in  afthma  ; and  alfo  from  the  pain  excited  by  calculi,  and 
from  their  irritability  excited  by  recent  ulceration,  or  when  vomicae  are  difeharg- 
cd  into  them. 

The  connection  betwixt  the  ftomach  and  bronchi*,  through  the  medium  of  the 
par  vagum  and  pulmonic  plexus,  is  evident  from  thofe  afthmatic  attacks  which 
depend  upon  foulnels  in  the  ftomach, 
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Thus  we  see  that  the  par  vagum  hab  a most  appropriate 
name,  and  that  it  is  nearly  as  extensive  in  its  connections  as  the 
sympathetic  itself.  It  is  distributed  “ to  the  oesophagus,  pha- 
rynx, and  larynx  ; to  the  thyroid  gland,  vessels  of  the  neck  and 
heart,  to  the  lungs,  liver  and  spleen,  stomach,  duodenum,  and 
sometimes  to  the  diaphragm.”  The  recollection  of  this  distri- 
buuon  will  explain  to  us  many  sympathies  ; for  example,  the 
hysterical  affection  of  the  throat  when  the  stomach  is  distended 
v flatus,  the  exciting  of  vomiting  by  tickling  the  throat,  the 
t ; which  vomidng  has  in  diminishing  the  sense  of  suffoca- 
t hat  state  of  the  stomach  which  is  found  upon  dissection 
t nnpanv  hydrophobia,  whether  spontaneous,  or  from  the 
b of  a dog. 

Q r THE  ACCESSORY  NERVE,  Or  THIRD  DIVISION  OF  THE 
EIGHTH  PAIR  OF  NERVES. 

The  ' ’w!  accessory  nerve  of  Willis,  is  that  which,  taking 
its  origin  like  the  cervical  nerves  from  the  spinal  marrow,  as- 
cends tin  . he  spine  and  foramen  magnum  of  the  occipital 
bone,  ana  p •-.sees  again  from  the  scull  like  one  of  the  nerves  of 
thebiain.  i misses  out  with  the  par  vagum,  is  attached  to  it 
in  its  passage , but  again  separates  from  it  when  it  has  escaped 
from  the  scull.  Under  the  base  of  the  cranium  it  is  attached 
to  the  ninth  pair  also.  Commonly  this  attachment  is  firm  ; 
sometimes,  it  is  by  a short  filament.  This  parasitical  nerve 
then  passes  behind  the  internal  jugular  vein,  and  passes 
obliquely  downward  and  backward.  It  then  perforates  the 
mastoid  muscle,  and  passes  in  a direction  across  the  neck  to 
the  shoulder.  While  it  pierces,  it  gives  nerves  to  the  mastoid 
muscle  ; and  after  piercing,  it  entangles  its  branches  with  those 
of  the  third  and  fourth  cervical  nerves.  It  then  passes  under 
the  trapezius  muscle,  and  is  distributed  to  it,  where  it  is  on 
the  back  of  the  neck  and  shoulder.  From  the  distribution  of 
this  nerve  we  discover  that  the  shrug  of  the  shoulders  is  very 
natural  ; and  “ pourquoi  les  grandes  passions  de  Fame  nous 
portent  a gesticuler,  pour  ainsi  dire,  malgre  nous  !”* 

OF  THE  NINTH  PAIR,  OR  LINGUALIS  MEDIUS  OR  HYPO- 
GLOSSUS. 

After  passing  out  from  the  scull  by  the  anterior  condyloid 
foramen,  the  ninth  nerve  adheres  to  the  eighth  pair,  by  cellular 
tilaments  and  the  interchange  of  nerves.  It  receives  also 


* Sabbatier, 
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branches  from  the  first  cervical  nerve,  or  from  the  branch  of 
union  of  the  first  and  second  cervical  nerves.  When  dissec- 
ting in  the  neck,  we  find  the  ninth  nerve  lying  by  the  side  of 
the  internal  jugular  vein  under  the  styloid  muscles,  and  coming 
out  from  under  the  occipital  branch  of  the  internal  carotid 
artery. 

The  nerve  here  divides,  or  it  may  rather  be  said  to  give  off 
that  branch  which  is  called  the  Descendens  Noni.  The  con- 
tinued trunk  of  the  nerve  passes  before  the  external  carotid 
artery  and  forwards  under  the  larger  branches  of  veins  in  a 
direction  tending  towards  the  os  hyoides.  Here  it  turns  up- 
wards under  the  stylo-hyoideus  and  digastricus  muscles,  and 
betwixt  the  stylo-glossus  and  hyo-glossus.  Where  the  nerve 
is  near  the  os  hyoides,  and  passing  under  the  stylo-glossus 
muscle,  it  sends  down  a twig  which  passes  to  the  fore  part 
of  the  throat,  and  chiefly  to  the  sterno-hyoideus  and  thyro- 
hyoideus. 

The  continued  nerve  is  distributed  to  the  muscles  of  the 
tongue  and  lower  jaw,  and  glands  under  the  jaw  ; and  it  ter- 
minates by  numerous  filaments,  which  form  a net-work, 
amongst  the  muscles  of  the  tongue  ; to  which  is  united  part  of 
that  branch  of  the  fifth  pair  which  goes  to  the  tongue.* 

The  ramus  descendens  noni  passes  downward,  and  ob- 
liquely over  the  trunk  of  the  carotid  artery,  and  under  the 
thyroid  vein.  In  the  superficial  dissection  of  the  muscles  of 
the  neck,  two  slender  twigs  of  nerves  will  be  seen  to  come 
from  the  side  of  the  neck,  and  crossing  the  jugular  vein,  unite 
to  this  descending  branch.  Those  twigs  come  from  the  second 
and  third  cervical  nerves  ;f  and  a little  ganglion  or  plexus  is 
formed  by  their  union  with  the  descended  noni.  From  this 
centre  are  sent  out  many  delicate  and  superficial  nerves  to  the 
omo-hyoideus  and  sterno-thyroideus  muscles. 

Thus  we  find  that  the  ninth  nerve  has  connections  with  the 
eighth  pair  of  nerves,  with  the  spinal  accessory,  the  sympa- 
thetic, the  cervical,  and  phrenic  nerves.  When  this  nerve  is 
injured,  the  motion  of  the  tongue  is  lost,  but  the  sense  of 
taste  remains  unimpaired.  On  the  contrary,  when  the  branch 
of  the  fifth  nerve  going  to  the  tongue  is  hurt,  the  sense  of 
taste  is  lost,  while  the  mobility  of  the  tongue  remains. j:  Co- 

lumbus knew  a man  who  had  no  sense  of  taste,  and  who  eat 
indifferently  every  thing  presented  to  him.  When  he  died, 
Columbus  was  curious  to  know  the  cause  of  this;  and  he  found 

* This  has  been  called  plexus  cerata-baJto~jlylo~gloJfus  / 

f In  fome  inftances  thofe  twigs  are  found  to  be  derived  from  the  firft  origin  of 
the  phrenic  nerve. 

t Soemmerring  de  Cerebro  & Nervis. 
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that  he  altogether  wanted  the  gustatory  nerve  or  lingual  branch 
of  the  inferior  maxillary  nerve.  Cases  detailed  by  Professor 
Scarpa  still  further  illustrate  this  fact.  A woman,  subject  to 
epileptic  attacks  in  an  early  age,  was  seized  in  her  pregnancy 
with  an  hemiplegia  and  loss  of  speech.  From  this  attack,  by 
the  use  of  medicines,  she  recovered ; but  in  a future  labour 
the  disease  recurred.  Now  the  cure  was  less  complete  ; for, 
though  she  regained  the  use  of  her  arms,  she  never  recovered 
the  faculty  of  speech,  or  was  only  capable  of  articulating  with 
great  dissonance  the  monosyllables,  affirming  or  denying. 
Upon  making  her  exert  herself  to  speak,  they  observed  no 
motion  in  the  tongue  ; and,  upon  applying  the  hand  under  the 
]aw,  they  could  feel  no  motion  in  the  muscles  of  the  tongue  ; 
vet  she  relished  her  food  and  drink,  and  had  an  acute  sense  of 
taste,  and  could  swallow  easily.  He  mentions  another  case, 
where  the  patient  was  attacked  with  a sense  of  weight  at  the 
root  of  the  tongue,  a difficulty  of  speaking,  and  copious  flow 
of  saliva.  In  a short  time  he  entirely  lost  the  power  of  arti- 
culating,  but  retained  acutely  the  sense  of  taste.* 

From  the  extensive  connection  of  this  nerve,  particularly 
with  the  eighth  and  sympathetic  nerves,  we  see  why  tremors 
of  the  tongue  and  aphonia  may  be  occasioned  by  hysteria, 
(hypochondriasis,  colics,  or  worms  in  the  intestines.']' 

of  the  cervical  nerves. 

First  cervical  nerve.  Tenth  pair  oe  the  scull. 
Suboccipital  nerve.  This  is  the  least  of  all  the  nerves  of 
the  spine  ; it  arises  by  two  roots  from  the  medulla  spinalis- 
Some  difference  has  been  observed  in  the  manner  in  which 
those  roots  collect  their  filaments  ; and  only  the  anterior  root 
or  fasciculus  is  described  by  some  authors.  The  posterior 
fasciculus  is  indeed  the  larger,  and  comes  in  a direction  dif- 
ferent from  the  general  direction  of  the  roots  of  the  other  cer- 
vical nerves.  The  roots  of  the  suboccipital  nerve  are  con- 
nected with  the  spinal  accessory  nerve,  but  seldom  form  a 
ganglion  with  it ; and  frequently  they  form  a union  with  the 
posterior  roots  of  the  second  cervical  nerve.  The  fibres  of 
the  suboccipital  nerve  passing  transversely  and  a little  oblique- 
ly upwards,  go  out  under  the  vertebral  artery,  and  betwixt 
it  and  the  first  vertebra  of  the  neck.  The  little  trunk  of  the 
suboccipital  nerve,  thus  formed,  and  having  escaped  from  the 


* Tabulae  Neurologic®,  Audtore  Anton.  Scarpa, 
f J.  F.  Will.  Bachmer  Comment,  de  9no  pare  Nervorum 

Vor.  III.  O 


106 


OF  THE  PARTICULAR.  NERVES. 


spine,  rises  for  a little  way  upwards,  swells  into  a kind  of 
ganglion,  and  then  divides  into  two  branches. 

The  anterior  of  these  branches  is  the  smaller.  It  passes 
down  upon  the  inside  of  the  vertebral  artery ; its  filaments 
unite  with  the  hypoglossal  nerve,  or  ninth  pair,  and  with  the 
superior  cervical  ganglion  of  the  sympathetic  and  with  the 
first  branch  of  the  second  cervical  nerve.*  The  larger  and 
posterior  branch  divides  into  eight  twigs,  which  are  chiefly 
distributed  to  the  muscles  moving  the  head — to  the  oblique 
superior  and  inferior,  the  recti  postici  and  laterales,  complex- 
us,  and  splenius.  Some  of  those  muscular  branches  unite 
with  that  branch  of  the  second  cervical  nerve  which  ascends  up- 
on the  occiput. 

Second  cervical  nerve.  This  nerve,  arising  by  a dou- 
ble origin  from  the  spinal  marrow,  like  the  other  nerves  of  the 
spine,  passes  betwixt  the  first  and  second  vertebras.  It  is  lar- 
ger than  the  last;  and  after  forming  a little  ganglion  by  the  side 
of  the  transverse  process  of  the  first  vertebra,  divides  into  two 
branches. 

The  superior  branch  sends  up  a considerable  division  be- 
hind the  projection  of  the  transverse  process  of  the  first  verte- 
bra, to  unite  to  the  suboccipital  or  first  cervical  nerve.  Seve- 
ral twigs  pass  forward  to  unite  with  the  superior  cervical  gan- 
glion of  the  sympathetic  nerve,  and  with  some  of  the  more  an- 
terior branches  of  the  third  cervical  nerve,  and  with  the  ninth 
and  spinal  accessory  nerves.  Besides  these  intricate  connec- 
tions, irregular  branches  of  this  nerve  proceed  to  the  small 
muscles,  moving  the  head  and  lying  on  the  fore  part  of  the 
spine.  The  posterior  branch  of  the  second  pair  of  cervical 
nerves  is  chiefly  a muscular  nerve.  It  rises  up  by  the  side  of 
the  complexus,  gives  branches  to  that  muscle  and  to  the  sple- 
nius, and  communicates  with  the  branches  of  the  first  cervical. 
Its  branches  are  also  distributed  to  the  upper  part  of  the  trape- 
zius muscle,  from  which  they  extend  along  the  integuments, 
covering  the  occiput  even  to  the  summit  of  the  head. 

The  third  cervical  nerve,  in  the  first  place,  communi- 
cates with  the  second  and  fourth  cervical  nerves,  with  the  sym- 
pathetic and  lingual  nerves,  and  sometimes  sends  down  a twig, 
to  unite  with  the  origin  of  the  phrenic  nerve  from  the  fourth 
cervical  nerve. 

From  the  anterior  division  of  the  third  cervical  nerve, 
branches  pass  to  the  splenius  and  complexus,  and  trapezius, 
and  upwards  to  the  ear.  We  may  observe  also  a cutaneous. 

* A very  fmall  nerve  is  deferibed  by  fome  authors  as  palling  from  the  anterior 
di'vifion  of  the  nerve,  into  the  canal  of  the  vertebral  artery. 
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nerve  which  accompanies  the  external  jugular  vein,  viz.  ner- 
vtrs  superfici  alis  colli  ; the  distribution  of  which  is  chiefly 
to  the  angle  and  margin  of  the  lower  jaw,  while  some  of  its 
branches  enter  the  parotid  gland,  and  unite  with  the  extremi- 
ties of  the  portio  dura  and  other  facial  nerves. 

The  small  posterior  division  of  the  nerve  passes  to  the 
complexus,  spinalis  cervicis,  and  multifldus  spinse,  while  at 
the  same  time  it  unites  to  the  branches  of  the  second  cervical 
nerve. 

The  fourth  cervical  nerve,  coming  out  from  betwixt 
the  third  and  fourth  cervical  vertebra,  divides  into  its  anterior 
and  posterior  branches  like  the  other  cervical  nerves. 

The  first  goes  to  form,  with  the  third  and  fifth  cervical 
nerves,  the  phrenic  nerve.  It  sends  also  a branch  to  the 
sympathetic,  to  the  integuments  of  the  neck  and  shoulder,  and 
to  the  supra  and  infra  spinatus  muscles.  These  are  called  by 
Soemmerring  superclaviculares  interiores,  medii,  and 
posteriores. 

The  great  posterior  division  of  the  fourth  cervical  nerve, 
passes  to  the  muscles  of  the  spine  and  shoulder,  in  conjunction 
with  the  branches  of  the  third  cervical  nerve, 

^ Fifth  cervical  nerve. — This  nerve  comes  of course  from 
betwixt  the  fourth  and  fifth  vertebra,  and  from  betwixt  the 
scaleni  muscles.  It  divides  also  into  two  branches.  The  su- 
perior of  these  passes  backwards  to  the  muscles  of  the  back, 
and  shoulder,  and  a branch  formed  by  it ; and  the  sixth  passes 
down  under  the  scapula  and  serratus  major.  This  superior 
division  of  the  nerve  sends  up  also  two  small  twigs  of  commu- 
nication with  the  fourth  cervical  nerve. 

The  inferior  division  of  the  nerve  sends  down  upon  the 
side  of  the  neck  a considerable  branch  to  the  formation  of  the 
phrenic  nerve.  It  communicates  with  the  root  of  the  sixth 
nerve,  and  sends  muscular  branches  backward. 

The  sixth  cervical  nerve.— The  muscular  branches  of 
this  nerve  are  large  and  extensive  in  their  course.  They  pass 
into  the  levator  scapulae,  extend  under  the  trapezius,  and  unite 
with  the  extreme  branches  of  the  spinal  accessory  nerve.  They 
are  prolonged  to  the  latissimus  dorsi  and  serratus  magnus. — 
Branches  also  extend  down  behind  the  clavicle,  and  under  the 
pectoral  muscle. 

Besides  these  branches,  this  nerve  communicates  with  the 
fifth,  and  gives  out  an  origin  to  the  phrenic  nerve  ; and  lastly, 
uniting  to  the  seventh,  it  passes  into  the  axillary  plexus. 

The  seventh  cervical  nerve. — This  nerve  goes  almost 
entirely  to  form  the  axillary  plexus.  There  is  a communicating 
•nerve  from  the  last  to  this,  and  from  that  communicating  branch 
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generally  there  passes  off  a filament  to  the  phrenic  nerve  ; and 
from  the  very  root  of  the  nerve  there  passes  off  a branch  to  the 
lower  cervical  ganglion  of  the  sympathetic.  Irregular  twigs 
also  descend  from  this  nerve  under  the  clavicle  to  the  pectoralis 
minor  and  major. 

The  eighth  cervical  nerve.— -The  greater  part  of  this 
nerve  passes  to  the  axillary  plexus.  It  sends  small  branches  to 
the  lower  cervical  ganglion  of  the  sympathetic,  and  t;o  the  mus- 
cles of  the  breast ; which  last  descend  behind  the  clavicle. 

recapitulation  of  the  distribution  of  the  cervical 

NERVES. 

Upon  reviewing  the  description  of  these  nerves,  we  find 
that  the  general  tendency  of  their  branches  is  backwards  over 
the  side  of  the  neck,  to  the  muscles  moving  the  head  and  shoul- 
ders. We  find  also  that  they  are  connected  in  a very  intricate 
manner  with  the  most  important  nerves  of  the  cranium.  High 
in  the  neck  and  under  the  jaw,  they  are  connected  with  the  por- 
tio  dura,  with  the  fifth  pair,  with  the  eighth  and  ninth  pairs, 
and  with  the  sympathetic.  Towards  the  middle  of  the  neck 
they  are  still  throwing  their  connecting  branches  to  the  descen- 
ded noni,  and  sympathetic,  and  eighth  pair.  The  lower  cer- 
vical nerves  again  are  still  supporting  their  connections  with  the 
lower  ganglion  of  the  sympathetic. 

Further,  we  find  the  phrenic  nerve  derived  (most  frequent- 
ly) from  the  third  and  fourth,  and  branch  of  communication 
betwixt  the  fourth  and  fifth.  The  axillary  plexus  is  form- 
ed by  the  fifth,  sixth,  seventh,  and  eighth  cervical  nerves,  and 
first  of  the  back. 

OF  THE  DORSAL  NERVES. 

There  are  twelve  dorsal  nerves.  These,  as  we  have  descri- 
bed, are  formed  by  two  fasciculi  of  fibres  ; one  from  the  fore, 
and  the  other  from  the  back  part  of  the  spinal  marrow.  These 
filaments  run  for  some  way  superficially  in  the  length  of  the 
spinal  marrow  before  they  pierce  the  dura  mater.  They  pierce 
it  separately  ; the  posterior  branch  first  forms  a ganglion,  and 
then  the  two  fasciculi  are  united.  They  are  now  betwixt  the 
heads  of  the  ribs.  We  must  here  recollect,  that  the  trunk  of 
the  sympathetic  nerve,  which  passes  along  the  cavity  of  the  tho- 
rax, runs  down  behind  the  pleura,  and  passes  before  the  heads 
of  the  ribs  through  all  the  length  of  the  back.  It  receives,  as  it 
passes  the  interstices  of  the  several  ribs,  at  each  interval;,  $ 
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communicating  nerve  from  the  spinal  marrow  ; a branch  from 
the  intercostal  or  dorsal  nerves. 

Those  communications  are  sent  in  the  following  manner  : 
the  proper  dorsal,  or  intercostal  nerve,  sends  its  greater  branch 
forwards  betwixt  the  ribs  ; some  lesser  branches  pierce  back- 
wards to  the  muscles  of  the  back  : opposite  to  this  there  goes 
out  from  each  nerve  the  first  branch  of  union  with  the  sympa- 
thetic, and  this  union  forms  a firm  ganglion.  Sometimes  there 
run  out  in  this  direction  two  short  branches  from  the  spinal 
nerve,  to  unite  with  the  ganglion  of  the  sympathetic  ; but  more 
commonly  there  passes  in  a retrograde  direction  from  the  in- 
tercostal nerve,  where  it  is  about  to  take  its  course  between  the 
ribs,  another  branch  of  communication  which  joins  the  sympa- 
thetic. Sometimes  the  dorsal  or  intercostal  nerves  send  off 
three  communicating  branches  to  the  sympathetic. 

The  intercostal  nerves  pass  on  betwixt  the  ribs,  in  company 
with  the  intercostal  arteries,  and  reach  even  to  the  sternum. — • 
In  this  course  they  supply  the  intercostal  muscles  and  triangu- 
laris sterni,  while  they  are  at  the  same  time  sending  out  branch- 
es, which,  piercing  the  intercostal  muscles  and  fascia  of  the 
thorax,  are  distributed  to  the  muscles  on  the  outside  of  the 
chest. — Those  branches  which  we  mentioned  as  passing  be- 
twixt the  heads  of  the  ribs,  and  which  are  sent  off  immedi- 
ately upon  the  trunk  escaping  from  the  vertebral  opening,  sup- 
ply the  multifidus  spinae  and  levatores  costarum,  and  other  ex- 
tensor muscles  of  the  spine.  Slips  proceeding  from  the  second, 
third,  fourth,  and  fifth  intercostal  nerves,  send  branches  to  the 
pectoral  muscles,  the  serratus  anticus,  and  serratus  posticus 
superior,  trapezius,  and  rhomboides.  The  sixth,  and  all  the 
lower  nerves  of  the  back,  send  branches  from  betwixt  the  ribs 
to  the  latissimus  dorsi,  serratus  inferior,  and  abdominal  mus- 
cles. The  eleventh  and  twelfth  are  distributed  to  the  dia- 
phragm, quadratus  lumborum,  psoas  magnus,  and  iliacus  in- 
^ernus. 

LUMBAR  NERVES. 

The  lumbar  nerves  are  five  in  number.  The  first  comes 
out  under  the  first  lumbar  vertebra,  and  the  others  in  succes- 
sion. Their  trunks  are  covered  by  the  psoas  magnus.  They 
pass  very  obliquely  downward,  and  the  three  lowest  are  of  re- 
markable size. 

In  the  general  distribution,  we  may  first  remark  the  posteri- 
or branches,  which  go  backwards  to  the  muscles  which  sup- 
port and  extend  the  spine.  Again,  the  anterior  branches  ; 
which  give,  1st,  additional  branches  to  the  sympathetic  nerve 
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as  it  passes  over  the  vertebrae  of  the  loins,  and  by  which  it  is 
supported  and  reinforced  till  it  terminates  in  the  pelvis  ; 2dly. 
they  have  frequent  connection  with  each  other,  und  with  the 
last  nerve  of  the  back,  and  first  of  the  sacrum  ; 3dly,  they  send 
out  branches,  delicate  but  of  great  extent,  to  the  muscles  of 
the  loins  and  back,  and  to  the  abdominal  muscles  and  integu- 
ments of  the  groin  and  scrotum  ; 4thly,  the  principal  anterior 
branches  of  the  lumbar  nerves  pass  down  to  form  (along  with 
the  great  nerves  of  the  sacrum)  the  anterior  crural  nerve,  the 
obturator,  and  the  great  ischiatic  nerve. 

SACRAL  NERVES. 

The  nerves  which  come  out  from  the  extremity  of  the  me- 
dulla spinalis,  or  cauda  equina,  through  the  sacrum,  are  in 
general  five  in  number.  Sometimes  there  is  one  more  or  less. 
The  first  division  of  each  sacral  nerve  is  into  those  branches 
which  pass  out  by  the  posterior  foramina  of  the  sacrum,  and 
those  which,  by  the  anterior  foramina,  come  into  the  pelvis. — - 
The  posterior  branches  are  very  small,  and  pass  to  the  mus- 
cles supporting  the  spine  ; while  the  anterior  ones  are  particu- 
larly large,  especially  the  first  and  second,  which,  with  the  low- 
est of  the  loins,  go  to  form  the  largest  nerve  of  the  body,  the 
ischiatic  nerve. 

It  is  difficult  to  recollect  the  distribution  of  the  several 
branches  of  the  lumbar  and  sacral  nerves,  when  taken  thus  to- 
gether ; but  when  we  deliver  the  description  of  the  nerves  of 
the  thigh  and  leg,  we  count  them,  and  hold  them  in  remem- 
brance with  comparative  ease.  At  present  we  are  best  pre- 
pared to  follow  the  sympathetic  nerve  in  its  course. 

OF  THE  GREAT  SYMPATHETIC  NERVE,  OR  INTERCOSTAL 
NERVE. 

Notwithstanding  the  idea  of  this  nerve  which  I have  en- 
deavoured to  convey,  I conceive  that  we  must  still  continue  to 
speak  of  the  origins  of  this  nerve  in  the  usual  wray,  for  the 
sake  of  simplicity  and  arrangement. 

The  sympathetic  nerve  is  in  general  considered  as  original- 
ly derived  from  the  sixth  pair ; or,  we  may  say,  it  takes  its 
origin  from  the  sixth,  where  it  passes  by  the  side  of  the  caro- 
tid artery,  and  from  the  vidian  branch  of  the  fifth  pair.  It  ap- 
pears without  the  scull,  sometimes  behind  and  sometimes  be- 
fore the  carotid  artery,  and  sometimes  it  is  double  in  its  exit 
from  the  base  of  the  scull.  Almost  immediately  after  it  has 
escaped  from  the  scull,  it  forms  its  first  ganglion  ; which  is  ve- 


OF  THE  PARTICULAR  NERVES, 


lit 


xy  large  and  remarkable,  and  has  the  name  of  the  superior 
cervical  ganglion  of  the  sympathetic  nerve.  It  is  of  a soft 
consistence  and  reddish  colour,  and  it  extends  from  the  scull  to 
the  transverse  process  of  the  third  vertebra.  It  gradually  ta- 
pers downwards  until  it  terminates  in  the  slender  nerve,  which 
in  the  neck  is  extremely  small.  This  ganglion  has  much  va- 
riety of  shape  in  different  subjects,  and  may  be  said  in  genera! 
to  receive  twigs  of  nerves  upon  the  back  part  ; it  gives  them 
out  upon  the  lore  part. 

The  superior  cervical  ganglion  of  the  sympathetic  nerve  re- 
ceives nerves  from  the  second,  third,  and  fourth  cervical 
nerves,  and  even  sometimes  from  the  root  of  the  phrenic  nerve. 
It  has  also  connections  with  the  hypo-glossal,  par  vagum,  and 
glosso-pharyngeal  nerves.  It  sends  out  branches  to  unite  with 
the  glosso-pharyngeal,  and  which  follow  that  nerve  in  its  dis- 
tribution to  the  tongue  and  pharynx.  Many  of  its  branches 
surrounding  the  carotid  artery  form  connections  with  the  inter- 
nal and  external  laryngeal  nerves,  and  proceed  in  meshes,  or 
form  plexus  along  with  the  branches  of  the  artery.  These  may 
be  followed  to  great  minuteness. 

To  be  more  particular  in  the  description  of  these  anterior 
branches  of  the  sympathetic  nerve,  they  are  called  the  nervi 
3I0LLES,  or  nervi  vasorum.  They  are  nerves  peculiarly 
soft,  with  a greater  proportion  of  cellular  membrane ; they 
spread  in  net-works  along  the  arteries,  and  form  frequent  con- 
nections by  little  knots  like  small  ganglions.  Classed  with 
these  nervi  vasorum,  are  branches  wThich  pass  forward  from 
the  upper  ganglion  of  the  sympathetic,  to  unite  with  filaments 
from  the  internal  laryngeal  nerve  of  the  par  vagum,  and  which 
form  the  external  laryngeal  nerve.  It  is  remarked,  that  none 
of  these  branches  of  the  sympathetic  nerve  are  distributed  to 
the  larynx  and  pharynx  without  being  mingled  and  associated 
tvith  the  glosso-pharyngeal  nerve,  or  with  the  pharyngeal 
branch  of  the  par  vagum.*  Of  the  nervi  molles,  some  form  a 
plexus  upon  the  internal  carotid  artery.  These  are  extremely 
soft  and  pulpy,  and  are  united  with  branches  which  descend 
from  the  glosso-pharyngeal  nerve.  A net-work  is  also  formed, 
which  covers  the  beginning  of  the  external  carotid  artery. — 
From  this,  as  from  a centre,  branches  are  sent  out  with  the  ar- 
teries to  the  neck,  and  face,  and  glands  under  the  jaw  ; and 
these  last,  with  a mesh  which  passes  up  upon  the  temporal  ar- 
tery, unite  with  the  portio  dura  of  the  seventh  pair. 

It  has  been  often  observed,  that  the  branches  of  the  carotid 
artery  have  a peculiar  provision  of  nerves,  and  that  these  nerves 
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are  more  numerous  and  minutely  distributed  than  in  any  other 
part  of  the  body.  There  are  indeed  no  nerves  in  any  part  of 
the  body  which  have  so  extensive  and  intricate  connections 
with  important  nerves  as  the  cutaneous  nerves  of  the  face  and 
neck.  This  distribution  of  the  nerves  is,  I conceive,  a provi- 
sion for  that  power  possessed  by  the  imagination,  or  rather  that 
uncontroulable  connection  which  exists  betwixt  the  feelings  and 
the  action  of  the  vessels  in  blushing. 

The  lowest  of  the  nervi  vasorum  or  molles,  sent  off  from  the 
superior  ganglion  of  the  sympathetic  nerve,  descends  in  the 
course  of  the  trunk  of  the  nerve,  and  forms,  with  other  branch- 
es, the  superior  cardiac. 

This  nerve,  generally  called  nervus  cordis  superficiA- 
lis,  passing  down  in  the  direction  of  the  trunk  of  the  sympa- 
thetic nerve,  and  near  the  longus  colli  muscle,  is  for  some 
length  a very  slender  branch  ; but  in  its  course  it  receives  two, 
three,  or  four  additional  twigs  from  the  sympathetic,  and 
branches  which  come  under  the  carotid  artery  from  the  pharyn- 
geal nerves,  or  nervi  molles.  When  this  superior  cardiac 
nerve  is  within  an  inch  or  two  of  the  subclavian  artery,  branch- 
es of  union  pass  betwixt  it  and  the  recurrent  nerve  of  the  par 
vagum  ; and  branches  of  the  nerves  passing  to  the  heart  from 
the  lower  cervical  ganglion,  also  join  it.  It  then,  attaching 
itself  to  the  investing  membranes  and  sheaths  of  carotid  and 
subclavian  arteries,  forms  with  others  a plexus  of  nerves,  which 
run  along  the  great  vessels  to  the  heart. 

The  continued  trunk  of  the  sympathetic,  where  it  emerges 
from  the  superior  cervical  ganglion,  is  extremely  small.  It 
descends  behind  the  carotid  artery,  and  lies  near  to  the 
spine.  When  opposite  to  the  fifth  and  sixth  cervical  vertebrae, 
the  inferior  cervical  ganglion  of  the  sympathetic  is  formed. — * 
In  this  course,  twigs  of  communication  pass  betwixt  it  and  the 
cervical  nerves,  or  join  it  with  the  beginning  of  the  phrenic 
nerve. 

But  not  unfrequently  there  are  three  cervical  ganglions  form- 
ed by  the  sympathetic  nerve  ; the  superior,  middle,  and  infe- 
rior ganglions  : or  it  happens  that  we  find  the  sympathetic 
nerve  split  into  two  branches  in  the  neck  ; one  of  which  forms 
the  middle,  and  the  other  the  lower  ganglion. 

There  are  received  by  the  middle  cervical  ganglion,  or, 
thyroid  ganglion,  branches  of  nerves  from  the  third,  fourth, 
fifth,  and  sixth  cervical  nerves,  and  also  sometimes  from  the 
phrenic  nerve.  The  ganglion  is  by  no  means  constantly  found, 
and  it  is  irregular  in  its  size  and  shape.  When  large,  and  in 
what  may  be  considered  as  its  more  perfect  state,  it  gives  off 
some  considerable  branches.  Of  these,  part  unite  with  the  su- 
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perior  cardiac  nerve  already  mentioned  ; others  form  the  great 
or  deep  cardiac  nerve,  while  lesser  ones  play  round  the  subcla- 
vian artery,  and  unite  with  the  lower  cervical  ganglion,  or  the 
the  upper  thoracic  ganglion. 

The  deeper  cardiac  branch  of  the  sympathetic,  splitting  and 
again  uniting  so  as  to  form  rings,  runs  outwards,  attached  to 
the  arteria  innominata  and  arch  of  the  aorta,  to  the  heart.  In 
this  course,  while  it  passes  before  the  trachea,  it  forms  con- 
nections with  the  recurrent  branch  and  trunk  of  the  par  vagum. 
Under  the  arch  of  the  aorta,  we  find  this  branch  concentrated 
to  form  the  ganglion  cardiacum  of  Wrisberg,  or  ganglion 
molle  and  pellucidum  of  Scarpa.  This  ganglion  is  like  a 
mere  enlargement  or  swelling  of  the  nerve.  From  this,  four 
or  five  branches  may  be  enumerated  ; 1st,  a branch  passing 
behind  the  pulmonary  artery  to  the  back  of  the  heart,  and  fol- 
lowing the  left  coronary  artery;  2dly,  a small  division  to  the 
anterior  pulmonary  plexus  of  the  par  vagum  ; 3dly,  a pretty 
considerable  branch  which,  passing  behind  the  aorta,  and  be- 
twixt it  and  the  pulmonary  artery,  is  distributed  with  the  right 
coronary  artery  to  the  anterior  part  of  the  heart.  On  the  left 
side  of  the  neck,  the  sympathetic,  receiving  on  the  one  side 
branches  from  the  cervical  nerves,  and  on  the  other  giving  off 
branches,  which  descend  behind  the  carotid  artery  to  the  heart, 
(viz.  the  superior  cardiac)  often  splits  before  it  forms  the  mid- 
dle or  thyroid  ganglion,  and  sometimes  throws  its  branches 
over  the  thyroid  artery,  and  the  ganglion  lies  upon  that  artery. 
Again,  from  the  ganglion  there  descend  two  series  of  numerous 
lesser  filaments,  which  form  meshes  upon  the  thyroid  and  sub- 
clavian arteries  to  the  heart.  Others  proceed  downward  be- 
hind the  arteries  to  the  lower  cervical  ganglion.  Those  branch- 
es which  descend  upon  the  arteries,  intangle  the  roots  of  the 
thyroid,  transversalis  cervicis,  and  internal  mammary  arteries, 
in  their  plexus  ; these  uniting,  follow  the  subclavian  artery, 
and  form  again  a plexus  upon  the  arch  of  the  aorta.  This  is 
joined  by  branches  from  the  par  vagum  and  recurrent.  The 
principal  branches  of  this  plexus  terminate  in  the  cardiac  gan- 
glion under  the  arch  of  the  aorta.* 

The  lower  cervical  ganglion|  of  the  sympathetic  nerve 
is  placed  upon  the  limits  betwixt  the  neck  and  thorax  upon  the 
head  of  the  first  rib,  and  by  the  side  of  the  musculus  longus 
colli.;  and  it  is  in  part  covered  by  the  root  of  the  vertebral  ar- 
tery. The  ganglion  is  of  tut  irregular  cushion-like  shape.  It 

* This  defcription  of  the  fympathetic  nerve  on  the  left  side  follows  the  moVe 
ufual  diftribution,but  is  not  peculiar  to  the  left  fide. 

f The  lower  cervical  or  cardiac  ganglion  of  the  fympathetic  nerve 
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lies  close  to  the  cervical  nerves  which  go  to  the  brachial  plexus, 
and  it  receives  branches  from  them.'*'  Branches  also  pass 
from  this  ganglion  to  the  par  vagum  and  recurrent,  and  also 
pass  on  to  the  cardiac  and  pulmonic  plexus.  That  nerve, 
which  must  be  considered  as  the  continued  sympathetic, 
throws  a ring  round  the  root  of  the  vertebral  artery,  and  send- 
ing out  branches  upon  the* subclavian,  terminates  in  the  first 
dorsal  or  thoracic  ganglion. 

THE  SUPERIOR  THORACIC  GANGLION. 

This  ganglion  surpasses  the  other  thoracic  ganglions  in  size . 
It  is,  indeed,  frequently  composed  of  many  branches  of  the 
nerve  in  the  neck,  coming  both  before  and  behind  the  subcla- 
vian artery.  It  receives  also  nerves  from  the  three  or  four 
lowest  cervical  nerves,  and  first  dorsal  nerve.  It  is  of  a very 
irregular  figure,  or  rather  it  varies  exceedingly  in  its  shape  ; 
so  that  by  various  anatomists  it  is  described  as  round,  oval, 
triangular,  quadrangular,  cylindrical ! — Filaments  proceed 
from  this  ganglion  into  the  canal  of  the  vertebral  artery,  and 
to  the  cellular  coat  of  the  subclavian  artery,  and  to  the  cardiac 
plexus,  and  also  to  the  pulmonic  plexus  ; or  to  supply  the 
posterior  surface  of  the  lungs. 

sympathetic  nerve  in  the  thorax. 

The  sympathetic  nerve,  (as  we  have  explained  in  describ- 
ing the  dorsal  nerves,)  through  all  its  course  in  the  thorax,  has 
additional  branches  from  the  dorsal  or  intercostal  nerves.  It 
forms  also,  while  it  is  lying  on  the  side  of  the  vertebrae,  a di- 
vision in  the  thorax,  which  it  will  be  important  to  recollect. 
This  nerve  is  sent  more  forwards  upon  the  body  of  the  verte- 
brae, and  passes  into  the  abdomen  betwixt  the  crura  of  the  dia- 
phragm ; while  the  trunk  of  the  sympathetic  continues  its 
course  by  the  heads  of  the  ribs,  passes  under  the  ligamentum 
arcuatum,  and  downwards  upon  the  lumbar  vertebrae. 

The  splanchnic  nerve,  then  is  this  anterior  branch  of  the 
sympathetic  in  the  thorax.  It  is  the  great  nerve  of  the  viscera 
oi  the  abdomen.  It  generally  has  two  or  four  roots  from  the 
trunk  of  the  sympathetic  nerve,  where  it  is  opposite  to  the 
sixth,  seventh,  and  eighth  intercostal  nerves.  It  is  seen  lying 
under  the  pleura,  and  passing  obliquely  over  the  bodies  of  the 

* And  even  it  receives  fometimes  from  the  fifth  and  fixth,  more  rarely  the 
feventh  and  eighth,  from  the  firfl  and  fecond  of  the  hack , and  laltly,  from  the 
phrenic  nerve. — Sometimes  thefe  connections  are  wanting. 
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lumbar  vertebrae,  from  the  seventh  to  the  tenth.  It  then  pas- 
ses betwixt  the  crura  of  the  diaphragm,  enters  the  abdomen, 
and  forms  the  great  semilunar  ganglion. 

One  or  more  branches  are  sent  forward  from  the  sympa- 
thetic, commonly  from  the  ganglions,  opposite  to  the  interstice 
betwixt  the  ninth  and  tenth,  or  tenth  and  eleventh  ribs. — 
These  also  pass  the  diaphragm,  and  unite  with  the  semilunar 
ganglion.  There  is,  however,  a considerable  variety  to  be 
observed  both  in  the  origins  of  the  splanchnic  nerve,  and  in 
the  number  of  these  subsidiary  branches.  A larger  branch, 
going  off  betwixt  the  tenth  and  eleventh  ribs,  is  so  common, 
that  it  has  the  name  of  splanchnicus  minor,  or,  acces- 
sorius. This  nerve  as  frequently  terminates  in  the  renal 
plexus,  as  in  the  semilunar  ganglion ; or  sometimes  it  sends 
branches  to  both. 

CiELIAC  GANGLION  AND  PLEXUS. 

The  ganglion  which  is  called  the  semilunar  ganglion,  has 
no  regular  shape — and  least  of  all  when  it  is  fully  dissected. 
It  is  formed  by  the  splanchnic  nerve,  and  by  branches  which 
come  from  the  lumbar  nerves.  It  lies  by  the  side  of  the 
caeliac  artery,  and  consists  of  many  lesser  ganglions,  (some- 
times to  the  number  of  eleven  or  twelve,)  matted  together  into 
a glandular-like  shape. 

The  semilunar  ganglions  of  the  splanchnic  nerves  lying  on 
each  side  of  the  root  of  the  caeliac  artery,  their  connection 
with  each  other  is  frequent  and  intricate  ; so  that  they  throw  a 
mesh  of  nerves  round  the  root  and  branches  of  this  artery, 
which  is  the  great  source  of  vessels  to  the  stomach,  liver,  and 
spleen. — This  plexus,  formed  by  the  semilunar  ganglions 
round  the  caeliac  artery,  is  the  solar  or  caeliac  plexus. 

CjELIAC  plexus. 

The  caeliac  plexus  is  the  great  source  of  nerves  to  the  higher 
viscera  of  the  abdomen.  The  splanchnic  nerves  are  the  great, 
but  not  the  only  nerves  which  form  this  plexus.  The  par  va- 
gum  sends  branches  down  from  the  stomach  which  join  it ; 
and  even  the  phrenic  nerve,  which  is  the  nerve  of  the  dia- 
phragm, sends  down  twigs  to  unite  to  the  branches  of  the 
splanchnic  and  par  vagum.  We  shall  find  also  small  nerves 
which  come  from  the  seat  of  the  kidney,  and  which  are 
derived  from  the  superior  lumbar  nerves.  These  pass  across 
the  crura  of  the  diaphragm,  and  enter  into  the  caeliac  plexus. 
Tn  pursuing  the  nerves  of  the  viscera  further,  we  have  it  no 
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longer  in  our  power  to  follow  individual  branches,  but  have 
rather  to  mark  the  course,  and  enumerate  the  various  sources 
ol  the  plexus,  and  net-work  of  nerves  which  follow  the  great 
vessels. 

From  the  caeliac  plexus,  there  pass  out,  1.  Nerves  which 
accompany  the  phrenic  arteries  upon  the  lower  surface  of  the 
diaphragm.  2.  Nerves  to  the  liver  : — and  of  these  there  are 
two  plexus,  the  right  and  left  hepatic  plexus  ; one  passes  along 
the  vena  portae,  biliary  ducts,  and  right  hepatic  artery,  to  the 
right  side  of  the  liver,  the  gall-bladder  and  ducts  ; this  of 
course  is  the  right  hepatic  plexus  : the  left  hepatic 
plexus  passes  along  the  left  hepatic  artery  ; and  this  has  con- 
nection with  the  cardiac  nerves,  branches  of  the  par  vagum. 
3.  That  plexus,  which  runs  upon  the  lesser  curve  of  the 
stomach,  while  it  is  formed  in  a great  measure  by  the  par  va- 
gum, has  also  connection  with  the  solar  or  caeliac  plexus.  4. 
The  plexus  of  nerves  which  pass  to  the  lower  orifice  of  the 
stomach  and  duodenum  is  chiefly  a division  of  the  right  he- 
patic piexus.  These  nerves,  to  the  liver,  stomach,  and 
duodenum,  are  attached  to  the  branches  of  the  caeliac  artery. 
Along  the  great  splenic  artery,  which  is  also  derived  from  the 
caeliac  artery,  there  passes  out  a plexus  of  nerves  to  the  spleen. 
From  this  splenic  plexus  there  pass  nerves  to  the  great  oment- 
um ; and  they  even  unite  with  those  passing  out  upon  the 
duodenum,  and  which  attach  themselves  to  the  right  epyploie 
artery,  and  take  a course  upon  the  great  curvature  of  the 
stomach. 

Thus  the  solar  or  cseliac  plexus  is  a great  central  net-work 
of  nerves,  which  pass  out  in  divisions  to  the  liver,  spleen, 
pancreas,  stomach,  duodenum,  and  omentum. 

SUPERIOPw  MESENTERIC  PLEXUS. 

The  place  and  connections  of  the  superior  mesenteric  plex*- 
us  is  at  once  known,  when  it  is  considered  that  it  is  formed 
upon  the  root  of  the  superior  mesenteric  artery. — It  is  formed 
by  the  caeliac  plexus  being  continued  down  upon  the  aorta  so  as 
to  involve  the  root  of  the  mesenteric  artery,  and  by  nerves 
coming  over  the  side  of  the  vertebrae  of  the  loins  from  the 
lumbar  nerves.  This  plexus  spreads  betwixt  the  lamina  of  the 
mesentery,  and  extends  upon  the  branches  of  the  artery,  and 
of  course  is  distributed  to  the  small  intestines  and  part  of  the 
colon.  It  consequently  supplies  the  mesenteric  glands,  and 
sends  nerves  also  to  the  pancreas,  that  join  those  which  it  re- 
ceives from  the  splenic  plexus. 
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INFERIOR  MESENTERIC  PLEXUS. 

The  same  mesh  of  nerves,  being  continued  down  upon  the 
face  of  the  aorta,  surround  the  lower  mesenteric  artery,  and 
follow  its  branches.  This  is  the  lower  mesenteric  plexus,  or 
mes'ocolic  plexus  ; and  it  is  formed  in  a great  measure  from 
the  branches  oi  the  continued  trunk  of  the  sympathetic  nerve. 
As  this  plexus  spreads  upon  the  branches  of  the  lower  mesen- 
teric artery,  it  passes  to  the  left  side  of  the  intestinum  colon 
and  rectum — while  the  lower  mesenteric  plexus  is  continued 
from  the  upper  one.  On  the  side  of  the  lumbar  vertebrae  it  is 
continuous  with  the  renal  and  spermatic  plexus  ; and  towards 
the  pelvis,  with  the  hypogastric  plexus. 

Before  considering  the  other  lesser  plexus  of  nerves  in  the 
abdomen,  it  is  necessary  to  follow  the  continued  trunk  of  the 
sympathetic  nerve  which  we  had  described  as  following  close- 
ly the  lateral  part  of  the  dorsal  and  lumbar  vertebrae,  whilst  the 
splanchnic  nerves  pass  obliquely  over  them  to  the  viscera  of  the 
upper  part  of  the  belly. 

The  CONTINUED  TRUNK  of  the  SYMPATHETIC  NERVE,  after 
it  has  given  off  the  splanchnic  nerve  in  the  thorax,  sends  seve- 
ral small  nerves  forward  over  the  vertebrae  to  the  mediastinum 
and  sheath  of  the  aorta.  It  then  passes  the  diaphragm,  keep- 
ing close  to  the  transverse  process  of  the  vertebrae.  When, 
however,  it  comes  lower  upon  the  lumbar  vertebrae,  it  lies 
more  upon  the  side  of  their  bodies,  and  the  connections  with 
the  lumbar  nerves  are  by  small  and  numerous  twigs  which 
stretch  over  the  side  of  the  vertebrae.  In  this  course,  it  is 
giving  off  upon  the  fore  part  numerous  irregular  twigs  to  the 
several  plexus.  Where  it  lies  under  the  vessels  which  pass  to 
the  kidney,  it  sends  up  some  branches  to  the  renal  plexus. 

The  renal  plexus,  however,  is  not  entirely  formed  of  these 
branches  of  the  continued  sympathetic,  but  is  rather  a contin- 
uation from  the  caeliac  and  superior  mesenteric  plexus  ; while 
the  lesser  splanchnic  nerve,  which  was  sent  off  in  the  thorax, 
also  terminates  in  it.  This  plexus  is  thrown  over  the  vessels 
of  the  kidney,  and  forms  several  little  ganglions. 

From  the  renal  plexus  descends  the  spermatic  plexus. — 
This  plexus  of  nerves  in  woman  follows  the  spermatic  arterv 
in  its  distribution  to  the  ovaria  and  uterus. 

In  passing  down  upon  the  loins,  the  sympathetic  nerve  forms 
five  or  six  ganglions  with  the  branches  from  the  lumbar  nerves. 
These  are  oblong,  angular,  stellated — irregular  in  their  form, 
as  in  their  number,  situation,  size,  or  the  twigs  which,  in  their 
union  with  the  sympathetic,  form  them.  Betwixt  these  gan- 
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glions  or  connections  with  the  lumbar  nerves,  the  sympathetic 
is  not  always  one  nerve,  but  is  sometimes  split  into  several 
smaller  nerves,  which  unite  again.  From  the  sympathetic 
nerves  of  either  side  we  have  to  observe  frequent  interchange 
of  branches,  which  sometimes  attach  themselves  to  the  lumbar 
nerves,  Sometimes  creep  under  the  aorta,  or  unite  to  the  plexus 
covering  the  face  of  the  aorta. — There  are  several  little  gang- 
lions formed  by  these  nerves  upon  the  face  of  the  lumbar  ver- 
tebrae : they  have  the  name  of  ganglia  accessoria. 

Before  the  sympathetic  nerve  descends  into  the  pelvis,  it  has 
become  extremely  delicate.  In  many  subjects  it  seems  to  ter- 
minate in  the  last  lumbar,  or  first  sacral  nerve ; but,  upon 
more  minute  dissection,  lesser  branches  will  be  found  to  de- 
scend amongst  the  loose  cellular  substance  of  the  pelvis.-— 
When  regular,  or  perhaps  we  may  say  with  truth  when  regu- 
larly and  fully  dissected,  the  sympathetic  nerves  of  each  side 
are  seen  to  descend  upon  the  fore  part  of  the  sacrum,  and  form 
connections  with  the  sacral  nerves  similar  to  those  with  the  dor- 
sal nerves. — As  they  descend,  they  of  course  approach,  and 
finally  unite  in  an  acute  point  on  the  os  coxigis. — At  the  points 
of  union  of  these  extreme  branches  of  the  sympathetic  nerves 
with  the  branches  of  the  sacral  nerves,  small  ganglions  are 
formed  ; and  there  pass  out  branches  from  them,  which  cover 
the  intermediate  surface  of  the  sacrum  with  an  extensive  plex- 
us. The  ultimate  ganglion,  formed  by  the  union  of  the  two 
sympathetic  nerves,  is  the  coxygeal  ganglion , and  from  it 
there  pass  three  or  four  nerves  to  the  extremity  of  the  rectum. 

HYPOGASTRIC  PLEXUS. 

This  is  a plexus  which  lies  on  the  side  of  the  pelvis,  and  in- 
volves the  hypogastric  artery.  It  consists  of  the  nerves  pass- 
ing to  the  parts  contained  in  the  pelvis  ; which  do  not,  howe- 
ver, pass  in  distinct  branches,  but,  like  those  of  the  abdomen, 
are  formed  into  minute  interwoven  net-work.  The  hypogas- 
tric plexus  takes  no  determinate  origin,  but  is  continuous 
with,  or  formed  by,  the  extreme  branches  of  the  sympathetic 
nerves,  the  extremity  of  the  spermatic  plexus,  the  sacral  nerves, 
(and  particularly  the  third  sacral  nerve,)  and  by  the  branches 
of  the  accessory  ganglions  on  the  sacrum. 

OF  THE  PHRENIC  NERVE. 

The  phrenic  or  diaphragmatic  nerve  arises  from  the  cervi- 
cal nerves,  passes  obliquely  down  the  neck,  enters  the  thorax, 
and  is  distributed  to  the  diaphragm. — This  nerve  has  much  va^ 
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riety  in  its  derivation.  It  comes  chiefly  from  the  third  cervi- 
cal nerve,  deriving  also  some  twigs  irom  the  fourth  and  second. 
But  sometimes  it  takes  an  origin  very  high  in  the  neck,  from 
the  par  vagum  or  ninth  nerve  ; and  even  the  superior  cervical 
ganglion  of  the  sympathetic  is  described  by  some  as  furnishing 
a root. — Lower  in  the  neck  it  will  be  found  in  some  subjects  to 
derive  very  small  additional  twigs  from  the  fifth  or  sixth  cer- 
vical nerves,  or  lower  ganglion  of  the  sympathetic. 

The  phrenic  nerve,  thus  formed,  descends  into  the  thorax 
betwixt  the  subclavian  artery  and  vein.  In  the  chest  it  pro- 
ceeds downward  and  forward,  attached  to  the  mediastinum 
and  before  the  root  of  the  lungs.#  It  takes  its  course  upon  the 
outside  of  the  pericardium,  and  from  the  pericardium  slips  off 
to  the  surface  of  the  diaphragm.  From  the  position  of  the 
heart,  the  left  phrenic  nerve  differs  a little  in  its  course  from 
the  right  ; and  it  passes  over  the  pericardium,  covering  the 
apex  of  the  heart.  The  phrenic  nerve  of  the  right  side,  besides 
supplying  the  diaphragm,  sends  down  through  the  diaphragm 
(to  the  right  side  of  the  vena  cava)  the  ramus  anastamoticus. — 
This  communicates  with  the  semilunar  ganglion  of  the  sympa- 
thetic, or  with  the  division  of  the  solar  or  caeliac  plexus  which 
passes  along  the  phrenic  arteri«6.  From  the  phrenic  artery  of 
the  left  side,  there  pass  down  with  the  oesophagus  small  nerves 
which,  appearing  in  the  abdomen,  unite  with  the  caeliac  gang- 
lion, or  some  of  its  divisions  ; and  both  phrenic  nerves  will  be 
found  by  some  minute  branches  to  unite  to  the  par  vagum. 

These  however,  are  but  minute  branches.  The  great  des- 
tination of  the  phrenic  nerve  is  to  the  diaphragm.  The  branch- 
es strike  out  from  the  diaphragm  like  roots  from  a centre  ; 
they  pass  some  way  only  covered  by  the  pleura,  and  then  pierce 
into  the  substance  of  the  muscle.  There  are  innumerable  ex- 
periments upon  living  animals,  which  shew  the  connection  of 
this  nerve  with  the  action  of  the  diaphragm.  When  the  nerve 
is  stimulated,  the  diaphragm  is  excited  to  contraction  ; when 
cut,  pressed,  or  tied,  it  becomes  relaxed  and  inactive,  and  there 
is  difficulty  of  respiration  ; when  the  spinal  marrow  is  injured 

* Ludwig.  Martin,  in  the  Edinburgh  Effays,  and  others  explain  the  action 
of  the  diaphragm  upon  the  fuppofition  of  the  mechanical  preflure  of  the  lungs  up- 
on the  phrenic  nerve.  It  is  a piece  of  dodtrine  inconfiftent  with  knowledge  of  the 
general  laws  of  the  oeconomy.  It  is  repugnant  to  comparative  anatomy,  and  it  is 
evident  that  the  foft  and  elaftic  diftention  of  the  lungs  could  not  comprefs  the  firm 
nerve.  Moreover,  the  lungs  when  diftended  do  not  prefs  upon  the  mediaftinum, 
for  it  is  the  dilation  of  the  thorax  which  caufes  the  lungs  to  inhale  the  atmofpheric 
air.  See  Wrisberg  de  Nervo  Phrenico.  Sandift.  Thef.  vol.  ii.  p.  260.  It  is  betwixt 

the  heart  and  mufcles  of  refpiration  that  the  ftridt  relation  and  fympathy  exift 

When  in  turning  the  child  in  utero,  and  when  the  cord  has  been  preffed,  I have 
felt  the  ftrong  convulfi ve  fetches  of  the  mufcles  of  respiration  endeavouring,  by  the 
play  *of  the  lungs,  to  compenfate  for  the  lofs  of  thf  placenta. 
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low  in  the  vertebrae  of  the  neck,  or  in  the  vertebrae  of  the  back, 
the  external  muscles  of  respiration  cease  to  act,  but  the  dia- 
phragm still  continues  its  function  ; and  in  this  case,  as  observ- 
ed by  Mr.  Hunter,  the  patient  lives  for  some  days,  breathing 
by  the  diaphragm.  If  the  phrenic  nerves  be  divided  in  a liv- 
ing animal,  the  diaphragm  ceases  to  act,  and  the  abdominal 
muscles  lose  their  opponent  muscles,  and  remain  as  in  expira- 
tion ; but  still  the  respiration  is  continued  by  the  motion  of  the 
ribs.  If  after  this  the  spine  be  divided,  the  motion  of  the  lungs 
ceases  entirely,  and  the  animal  dies  suddenly. — The  injury  of 
the  spinal  marrow  above  the  origin  of  the  phrenic  nerves,  is  of 
course  suddenly  fatal,  because  it  destroys  at  once  the  function 
of  the  diaphragm,  and  muscles  moving  the  chest.  From  the 
connection  of  the  phrenic  nerve  with  the  par  vagum,  we  may 
explain  the  sympathy  betwixt  the  trachea  and  the  diaphragm, 
how  the  irritation  ot  the  trachea  occasions  coughing  and  the 
convulsive  action  of  the  diaphragm ; in  the  same  manner  in  the 
affection  of  the  stomach,  singultus,  from  the  sudden  action  of 
the  diaphragm  and  abdominal  muscles,  (which  usually  alternate 
in  their  action,)  may  be  explained.  Again,  a connection  of 
nerves  might  be  followed  from  the  origins  of  the  phrenic  to  the 
sympathetic  nerve,  and  branches  of  the  fifth  pair  to  the  nose  : 
which  accounts  for  that*  sympathy  of  action  which  occasions 
sneezing  from  irritation  of  the  membrane  of  the  nose. 

NERVES  OF  THE  ARM  ; AXILLARY,  OR  BRACHIAL  PLEXUS. 

The  nerves  which  proceed  from  the  spine,  and  go  to  supply 
die  arm,  are  formed  into  an  intricate  plexus  before  they  divide 
into  the  several  nerves  of  the  arm. 

This  brachial  or  axillary  plexus,  is  formed  of  five  of  the 
spinal  nerves  ; viz.  the  fifth,  sixth,  seventh,  and  eighth  cervi- 
cal nerves,*  and  the  first  dorsal  nerve.  The  highest  of  these 
nerves  proceed  from  betwixt  the  fourth  and  fifth  cervical  ver- 
tebrae ; the  last  from  betwixt  the  first  and  second  dorsal  verte- 
brae. They  pass  out  betwixt  the  middle  and  anterior  division 
of  the  scaleni  ; and  even  while  covered  by  these  muscles,  and 
before  they  have  proceeded  far  from  their  foramina,  the  last 
nerve  of  the  neck  and  first  of  the  back  unite). — The  plexus  is 
continued  from  above  the  clavicle  to  the  edge  of  the  tendon  of 
the  latissimus  dorsi.  It  allows  of  no  natural  division.  The 

* This  is  of  courfe  counting  the  fuboccipital  as  the  firft  cervical  nerve. 

Before  the  nerves  which  form  the  plexus  intermix  their  filaments,  or  are  con- 
nected together,  they  fend  off  fmall  branches  to  the  fcalenic  mufcles,  to  the  muf- 
cles  of  the  fpine,  and  to  the  levator  fcapulte.  The  branches  which  they  give  to 
the  fympathetic  nerve,  we  have  already  noticed. 
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axillary  nerve  passes  for  some  way  close  under  it,  and  then  per- 
forates betwixt  the  divisions  which  form  the  radial  nerve. 

From  the  axillary  plexus  proceed  these  nerves  : 

1 . The  thoracic  nerves. 

2.  The  supra  and  infra  scapular  nerves. 

3.  The  circumflex,  or  articular  nerve. 

4.  The  perforans  casserii,  or  external  cutaneous  nerve. 

5.  The  radial  nerve. 

6.  The  ulnar  nerve. 

7.  The  muscular  spiral  nerve. 

8.  The  internal  cutaneous  nerves. 

1.  The  thoracic  nerves.  Although  the  nerves  which 
supply  the  muscles  of  the  chest  are  derived  from  the  intercostal 
nerves,  as  we  have  seen,  yet  there  also  pass  off  branches  from 
the  axillary  plexus  to  the  great  and  little  pectoral  muscles,  to 
the  latissimus  dorsi,  to  the  skin  and  mamma.  These  thoracic 
branches  proceed  from  the  upper  division  of  the  plexus,  or 
that  which  gives  out  the  external  cutaneous,  and  one  of  the 
roots  of  the  radial  nerve. 

2.  The  suprascapular  nerve  comes  off  from  the  upper 
edge  of  the  plexus,  and  is  the  highest  of  the  branches.  It 
runs  towards  the  root  of  the  coracoid  process,  it  passes 
through  the  notch  of  the  scapula,  and  goes  to  supply  the  supra 
and  infra  spinatus  muscles,  the  teres  minor,  and  the  subscapu- 
laris. 

The  subscapular  nerves  come  out  from  the  posterior  part 
of  the  plexus  along  with  the  articular  nerve.  They  are  at- 
tached to  the  subscapular  muscle,  they  turn  round  the  fleshy 
edge  of  the  muscle,  and  insinuate  their  branches  betwixt  the 
tendon  of  the  latissimus  dorsi  and  the  teres  major. 

3.  The  circumflex,  or  articular  nerve,  or  axillaris, 
lies  very  deep.  It  comes  from  the  back  part  of  the  plexus, 
passes  behind  the  neck  of  the  humerus,  and  above  the  tendon 
of  the  latissimus  dorsi,  and  teres  major.  One  of  its  branches 
we  trace  into  the  teres  major,  while  another  passes  round  the 
bone,  and  is  distributed  to  the  under  surface  of  the  deltoid 
muscle,  the  joint,  and  the  cellular  membrane. 

4.  Perforans  casserii,  or  the  external  cutaneous 
nerve.  This  nerve  passes  through  the  coraco-brachialis  mus- 
cle before  the  os  humeri,  to  gain  the  outside  of  the  arm0 
From  its  perforating  this  muscle,  and  being  described  by 
Casserius,  it  is  called  the  nervus  perforans  Casserii.  Before 
passing  through  the  coraco-brachialis  muscle,  it  sends  down  a 
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branch  of  communication  with  the  radial  nerve  ; and  in  many 
subjects  it  will  be  found  to  be  like  a branch  from  one  of  the 
origins  of  the  radial  nerve.  Where  the  nervus  perforans  lies 
betwixt  the  brachieus  interims  muscle  and  biceps  (and,  of 
course,  after  it  has  perlorated  the  coraco-brachialis  muscle,)  a 
branch  or  two  are  sent  up  to  the  heads  of  the  biceps  muscle  j 
another  branch  turns  inward  to  the  belly  of  that  muscle  ; and, 
finally,  twigs  pass  inward  to  the  cellular  membrane,  which  in- 
volves the  brachial  artery. 

The  continued  nerve  passes  obliquely  across  the  arm,  and 
under  the  biceps.  When  approaching  the  outside  of  the  arm, 
it  divides  into  three  small  branches  ; one  to  the  integuments 
which  are  upon  the  supinator  longus,  another  to  the  integu- 
ments on  the  inside  of  the  fore-arm,  and  a third,  which  con- 
tinues its  course  along  the  edge  of  the  supinator  longus  to  the 
wrist.  Of  this  prolonged  branch  of  the  perforans  Casserii,  a 
minute  twig  is  lost  on  the  ligament  of  the  wrist,  another  passes 
to  the  ball  of  the  thumb,  and  a third  goes  round  to  the  integu- 
ments of  the  back  of  the  thumb. 

5.  The  radial  nerve.  This  nerve  is  formed  by  those  di- 
visions of  the  plexus  which  surround  the  brachial  artery,  and 
sometimes  by  a division  of  the  perforans  Casserii.  It  takes  its 
course  by  the  side  of  the  brachial  artery,  and  gives  off  no 
branches  until  it  has  sunk  under  the  aponeurotic  expansion  of 
the  biceps  muscle. 

When  the  radial  nerve  has  come  to  the  bend  of  the  arm,  it 
gives  off  three  branches.  The  first  belongs  to  the  pronator 
teres,  flexor  radialis,  and  palmaris  longus,  and  flexor  digitor- 
um  ; a second  passes  to  the  pronator  teres  ; and  a third  to  the 
deep  muscles  of  the  fore-arm,  and  to  the  flexors  of  the  thumb 
particularly,  and  also  to  the  pronator  quadratus  muscle.  The 
radial  nerve,  continuing  its  course  down  the  fore-arm  betwixt 
the  flexor  sublimis  and  profundus  digitorum,  sends  off  other 
branches  to  those  muscles.  Before  passing  under  the  ligament 
of  the  wrist,  it  gives  out  a branch  which  emerges  from  the 
tendons,  and  passes  to  the  integuments,  short  flexor,  and  ab- 
ductor muscles  of  the  thumb. 

The  trunk  of  the  radial  nerve  passes  with  the  tendons  of 
the  flexor  muscles  of  the  fingers  under  the  ligament  of  the 
wrist.  In  the  palm  of  the  hand  it  divides  into  five  branches  ; 
the  first  passes  to  the  abductor  and  flexor  pollicis  brevis  ; a 
second  goes  to  the  adductor  pollicis,  and  side  of  the  thumb  next 
the  fore-finger  ; the  third  passes  to  the  fore-finger,  and  to  the 
lumbricalis  muscle  ; the  fourth  to  the  side  of  the  fore  and 
middle  fingers  ; and  the  fifth  to  the  siaes  ot  the  middle  and 
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little  finger.  All  these  nerves,  while  in  the  palm  of  the  hand, 
send  off  branches  to  the  lumbricales  muscles. 

6.  The  ulnar  nerve  comes  off  from  the  lower  part  of  the 
plexus  in  union  with  the  internal  cutaneous  nerve.  It  descends 
upon  the  inside  of  the  arm,  and  is  tied  down  by  the  fascia,  and 
then  passes  behind  the  internal  condyle  of  the  humerus. — ■ 
While  above  the  bend  of  the  arm,  it  gives  off  a superficial 
branch  to  the  integuments  on  the  inside  of  the  arm,  and  the 
ulnar  side  of  the  fore-arm  ; at  the  same  time  it  sends  a mus- 
cular branch  through  the  triceps  muscle,  along  with  the  arteria 
profunda  inferior.  Immediately  above  the  elbow  joint,  twigs 
are  sent  off,  some  of  which  accompany  the  ramus  anastamoti- 
eus  major  of  the  brachial  artery.  After  passing  the  condyle 
of  the  humerus,  it  sends  a branch  to  the  flexor  carpi  ulnaris, 
and  to  the  head  of  the  flexor  digitorum  profundus.  It  then 
sinks  deeper  betwixt  the  flexor  ulnaris  and  flexor  digitorum 
sublimis  ; it  is  here  connected  with  the  ulnar  artery,  and  de- 
scends along  with  it  to  the  wrist.  In  this  course,  along  the 
fore-arm,  the  ulnar  nerve  gives  branches  to  the  flexor  digitorum 
sublimis.  Often  it  sends  a branch  of  communication  to  the  ra- 
dial nerve,  while  some  few  lesser  muscular  nerves  are  sent  oft', 
and  accompany  the  branches  of  the  ulnar  artery. 

When  arrived  near  the  wrist,  the  ulnar  nerve  divides  into 
two  branches.  The  continued  trunk  passes  on  under  the  pro- 
tection of  the  tendon  of  the  flexor  ulnaris,  and  then  under  the 
annular  ligament  into  the  palm  of  the  hand  ; while  the  branch 
takes  a turn  under  the  flexor  ulnaris,  and  over  the  edge  of  the 
flexor  digitorum  profundus.  It  passes  then  over  the  lower 
end  of  the  ulna  to  the  back  of  the  hand.  On  the  back  of  the 
hand  it  is  found  branching  over  the  expanded  tendons  and  un- 
der the  veins,  and  is  finally  distributed  to  the  back  of  the  little 
and  ring  fingers.  This  is  the  ramus  posticus. 

The  continued  ulnar  nerve  passes  under  the  palmaris  brevis 
muscle  and  palmar  aponeurosis,  and  above  the  flexor  brevis 
and  adductor  minimi  digiti.  Here  it  divides  into  two,  (the 
sublimis  and  profundus  of  Camper,)  and  these  again  into  four 
principal  branches — to  the  integuments  on  the  ulnar  edge  of  the 
hand,  and  adductor  minimi  digiti — to  the  outer  edge  of  the 
little  finger, — to  the  side  of  the  little  and  ring  fingers,  and  a 
branch  which  communicates  with  the  radial  nerve. 

Albinus,  Monro  and  Camper  differ  in  regard  to  the  distri- 
bution of  nerves  to  the  lumbricales  muscles,  which  only  proves 
that  the  twigs  passing  to  those  little  muscles  are  irregular. — 
They  come  chiefly  from  the  deep  branch  of  the  ulnar  nerve, 
whilst  others  are  from  the  radial  nerve. 

7.  The  muscular  spiral  nerve.  We  find  the  external 
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cutaneous  nerve,  or  perforans  casserii,  passing  before  the 
arm-bone.  The  muscular  spiral  nerve  passes  behind  the  bone, 
and  takes  a spiral  turn  under  it  to  get  to  the  outside  of  the  arm. 
It  perlorates  the  flesh  of  the  arm  betwixt  the  middle  and  the 
short  head  of  the  triceps  muscle.  Before  it  perforates  the  tri- 
ceps muscles,  the  muscular  spiral  sends  off  branches  which  pass 
over  the  tendon  of  the  latissimus  dorsi ; and  before  it  enters 
the  triceps  muscle,  it  may  be  observed  to  divide  into  several 
branches.  Three  of  these  may  be  mentioned  : a branch  to  the 
middle  head,  and  one  to  the  short  head  of  the  triceps  muscle, 
and  a third  and  larger  nerve  which  pierces  betwixt  the  muscles, 
along  with  the  trunk  of  the  nerve. 

This  last  nerve  does  not  follow  the  trunk  of  the  nerve  in  its 
course,  but  perforating  the  triceps  more  directly  across,  it 
comes  out  behind  the  supinator  longus,  where  it  takes  its  ori- 
gin from  the  os  humeri.  This  is  a cutaneous  branch,  and 
might  be  considered  as  the  external  cutaneous  nerve  with  as 
much  propriety  as  the  perforans  casserii.  Often  we  shall  find 
some  lesser  branches  of  the  muscular  spiral  nerve  piercing  the 
fibres  of  the  triceps  muscle,  and  terminating  in  the  skin. 

The  great  cutaneous  division  of  the  nerve,  after  piercing 
the  triceps  muscle,  takes  its  course  along  the  integuments  co- 
vering the  supinator  longus  muscle  ; and  here  it  sends  a branch 
in  upon  the  bend  of  the  arm,  and  on  the  edge  of  the  triceps 
muscle.  It  then  descends  upon  the  outside  of  the  fore-arm, 
and  divides  into  three  principal  branches,  and  then  again  into 
innumerable  cutaneous  twigs,  and  is  continued  down  over  the 
back  of  the  thumb  and  hand. 

But  the  great  division  of  the  muscular  spiral  nerve  comes 
out  betwixt  the  head  of  the  supinator  longus  muscle  and  the 
bone,  and  is  deep  seated.  This  branch  then  lies  betwixt  the 
supinator  longus,  and  brachieus  interims  ; and  here  it  gives  off 
several  small  twigs  to  the  muscles.  Continuing  its  course  by 
the  side  of  the  supinator  longus  and  flexor  radialis,  it  divides 
into  a deep  and  superficial  branch.  The  superficial  branch 
passes  down  on  the  side  of  the  tendon  of  the  supinator  longus, 
and  near  the  wrist  it  becomes  quite  superficial,  and  is  distribut- 
ed to  the  integuments  of  the  hack  of  the  hand. 

8.  The  internal  cutaneous  nerves.  Of  those  we  may 
describe  three  . — 

1.  The  great  i ternal  cutaneous  nerve.  This  nerve  is  deriv- 
ed from  the  ulnaris  at  its  root,  or  comes  off  from  the  plexus 
along  with  it,  passes  down  the  arm,  giving  off  no  considera- 
ble branches,  accompanies  the  basilic  vein  and  twists  its 
branches  over  it,  divides  into  four  branches  upon  the  fascia  of 
the  fore-arm,  and  running  betwixt  the  fascia  and  veins  of  the 
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fore-arm,  it  is  finally  distributed  to  the  cellular  membrane  and 
integuments,  while  one  of  its  branches  reaches  to  the  ligaments 
of  the  wrist. 

2.  The  cutaneous  nerve  ofWrisberg  comes  sometimes  from 
the  axillary  plexus,  as  a distinct  nerve  ; sometimes  it  is  a 
branch  of  the  great  internal  cutaneous  nerve  ; sometimes  it  is 
derived,  or  a nerve  which  takes  its  place  is  derived  from  the 
intercostal  nerves.  This  nerve  of  Wrisberg  is  distributed  to 
the  integuments  of  the  arm,  and  terminates  near  the  internal 
condyle. 

3.  The  upper  and  internal  cutaneous  nerve  comes  from  the 
first  intercostal  nerve,  or  from  the  second,  and  passes  out  be- 
twixt the  first  and  second  ribs.  It  supplies  the  integuments  of 
the  arm,  and  the  glands  and  fat  of  the  axilla.* 

There  are  besides  several  nerves  derived  from  the  intercos- 
tal nerves,  which  cross  the  axilla,  and  supply  the  arm-pit  and 
side, 

NERVES  OF  THE  THIGH,  LEG,  AND  FOOT. 

In  tracing  the  nerves  of  the  lower  extremity,  we  find  no 
difficulty  in  the  arrangement  at  least,  for  they  fall  into  a very 
simple  and  natural  order.  They  are  all  derived  from  the  lum- 
bar and  sacral  nerves.  The  great  nerves  are  three  in  number. 
One  passes  out  under  Poupart’s  ligament  to  the  extensor  mus- 
cles of  the  leg,  viz.  those  which  lie  on  the  fore  part  of  the  thigh, 
This  of  course  is  called  the  anterior  crural  nerve.  The  se- 
cond nerve  is  the  obturator  nerve,  so  called  because  it  passes 
out  from  the  pelvis  by  the  thyroid  hole.  This  nerve  lies 
amongst  the  deep  muscles  of  the  thigh,  and  distributes  its 
branches  chiefly  to  the  adductor  muscles.  The  third  nerve  is 
the  greatest  nerve  of  the  body,  viz.  the  ischiatic  nerve.  It 
passes  out  from  the  back  part  of  the  pelvis,  through  the  sacro- 
sciatic  notch,  and  takes  its  course  down  the  back  of  the  thigh 
into  the  ham.  In  this  course  it  supplies  the  muscles  lying  on 
the  back  of  the  thigh,  but  its  chief  destination  is  to  the  leg  and 
foot. 

OF  THE  CUTANEOUS  NERVES  OF  THE  THIGH. 

It  will  be  found  considerably  to  take  from  the  intricacy  of 
the  minute  anatomy  of  the  nerves  of  the  lower  extremity,  to 
dispose  first  of  these  nerves  which  lie  under  the  integuments  of 
the  thigh. 
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These  cutaneous  nerves  of  the  thigh  come  from  the  lumbar 
nerves,  or  more  immediately  from  the  anterior  crural  nerve— 
They  pierce  the  tendon  of  the  oblique  muscle  of  the  abdomen, 
or  pass  under  Poupart’s  ligament,  and  are  distributed  to  the 
groin,  scrotum,  and  betwixt  the  fascia  and  integuments  of  the 
fore  part  of  the  thigh.  There  may  be  described  five  cutaneous 
nerves  on  the  fore  part  of  the  thigh,  viz.  the  external  cutane- 
ous, the  middle  cutaneous , the  anterior  cutaneous , the  internal 
cutaneous , and  those  of  the  groin  and  scrotum. 

The  external  cutaneous  nerve  is  that  which  comes  out 
from  the  belly  near  the  superior  spinous  process  of  the  ilium. 
It  divides  almost  immediately  into  two  great  branches,  and  in 
the  front  view  of  the  thigh  the  anterior  branch  alone  is  to  be 
seen.  It  takes  a course  above  the  fascia  in  the  direction  of  the 
line  which  divides  the  vastus  externus  from  the  rectus  femoris, 
and  terminates  near  the  knee,  while  the  posterior  branch  pass- 
es over  the  tensor  vagina  femoris,  and  down  upon  the  outside 
and  back  of  the  thigh.  It  is  derived  from  the  third  lumbar 
nerve. 

The  middle  cutaneous  nerve  rises  from  amongst  the  in- 
teguments ofthe  groin,  and  emerges  from  under  the  fascia  near 
the  upper  edge  of  the  sartorius  muscle.  It  passes  down  upon 
the  rectus  muscle,  and  is  distributed  to  the  integuments  in  three 
or  four  divisions. 

The  anterior  cutaneous  nerve  comes  out  to  the  integu- 
ments very  high  up,  and  in  the  middle  of  the  groin  betwixt  the 
pubes  and  tuberosity  of  the  os  ilii.  It  passes  down  the  thigh 
along  the  surfaces  of  the  sartorius  and  vastus  internus  muscles. 
This,  like  all  the  other  cutaneous  nerves,  runs  along  above  the 
fascia,  and  on  the  lower  surface  of  the  skin. 

The  internal  cutaneous  nerve  is  the  least  regular.  It 
does  not  pierce  the  fascia  in  one  trunk,  but  sends  three,  four, 
or  five  branches  through  the  fascia,  which  are  distributed  to 
the  integuments  on  the  inside  of  the  thigh.  Some  of  these, 
after  running  a considerable  way  under  the  fascia,  emerge  and 
encircle  the  inside  ofthe  knee. 

Besides  these  more  remarkable  cutaneous  nerves,  there 
come  down  small  nerves  to  the  groin  and  scrotum.  The  first 
lumbar  nerve  sends  down  the  external  spermatic  nerve.  This 
joining  the  spermatic  plexus,  helps  to  supply  the  cord  and  tes- 
ticle ; and  in  women  the  same  nerve  goes  to  the  womb  within 
the  pelvis,  and  following  the  round  ligament,  terminates  on 
the  fat  of  the  pubes  and  groin.  A branch  from  the  second 
lumbar  nerve  passes  also  to  the  glands  and  fat  of  the  groin,  the 
pubes,  and  cremaster  muscle.  This  branch  is  remarkable  for 
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the  circuitous  course  it  takes  round  the  ilium  and  inside  of  the 
ligament  of  the  thigh. 

ANTERIOR  CRURAL  NERVE.* 

This  nerve  arises  from  the  union  of  the  second,  third,  and 
fourth  of  the  lumbar  nerves,  or  the  second  and  third  lumbar 
nerves  uniting  into  one  trunk,  are  afterwards  joined  by  a divi- 
sion of  the  fourth,!  or  the  anterior  crural,  is  formed  by  the 
anterior  branch  of  the  third  and  the  first  branch  of  the  second 
lumbar  nerve,!  or  by  the  four  first  lumbar  nerves  ; and  the  an- 
terior crural  nerve,  at  its  origin,  lies  under  the  psoas  magnus, 
and,  as  it  descends,  it  holds  its  course  between  the  psoas  mag- 
nus  and  iliacus  internus.  It  then  descends  towards  the  thigh, 
and  passes  out  under  Poupart’s  ligament ; and  in  its  course 
along  the  brim  of  the  pelvis,  it  is  for  some  way  covered  by  the 
external  iliac  artery.  Here,  while  within  the  pelvis,  it  gives 
off  several  small  nerves,  vvhich  pass  into  the  iliacus  internus, 
and  under  the  psoas  magnus  muscles.  These  form  a kind  of 
small  plexus. 

As  the  anterior  crural  nerve  passes  under  Poupart’s  liga- 
ment, it  splits  into  its  numerous  branches  which  supply  the 
muscles  and  integuments  on  the  fore  part  of  the  thigh.  From 
the  fore  part  of  the  nerve  there  is  sent  out  a musculo-cutane- 
ous  branch,  which,  while  it  descends  and  supplies  several  of 
the  muscles  of  the  thigh,  gives  out  the  middle  cutaneous  nerve. 
The  anterior  cutaneous  nerve  is  sent  off  lower  down,  but  al- 
most immediately  after  it  has  passed  under  Poupart’s  ligament. 
The  internal  cutaneous  nerve  is  sent  off  from  some  of  those 
branches  which  run  under  the  internal  articular  artery. 

The  last  of  the  cutaneous  branches  of  the  anterior  crural 
nerve,  and  the  most  important,  is  the  nervus  saphenus,  or 
cutaneus  longus.  This  is  the  chief  cutaneous  nerve  of  the 
leg  ; but  it  is  to  be  distinguished  as  a particular  nerve,  so  high 
as  under  the  external  articular  or  circumflex  artery,  being  a di- 
vision of  what  is  called  the  nervus  longus.  This  nerve  is 
sometimes  joined  by  a branch  of  the  obturator  nerve  ; and  the 
muscular  branches  which  it  gives  off,  pass  into  the  vastus  in- 
ternus. 

When  we  are  dissecting  in  the  course  of  the  femoral  artery, 
we  have  to  observe  two  nerves  running  parallel  to,  and  con- 
nected with  the  sheath  of  the  artery.  That  which  is  on  the  in- 
side is  the  largest,  the  course  of  which  we  shall  prosecute.  It 

* Crural  nerve,  truncus  lumbarum , femaralls  magmr. 

f Fifcher— Walter. 

f Sabbatier  and  Haller. 
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follows  the  artery  through  the  tendon  of  the  triceps  muscle, 
but  it  does  not  descend  into  the  ham  with  the  popliteal  artery. 
It  comes  out  again  through  the  tendon  with  the  perforating 
branches  of  the  popliteal  artery,  or  with  the  upper  and  internal 
articular  artery.  It  then  becomes  a superficial  nerve,  and  de- 
scends upon  the  inside  of  the  leg  with  the  saphena  vein,  to  the 
inner  ancle  and  foot. 

Those  two  nerves,  which  are  so  closely  connected  with  the 
femoral  artery  in  the  middle  of  the  thigh,  are  very  often  taken 
up  with  the  extremity  of  the  artery  in  amputation.  This  oc- 
casions twitching  in  the  stump  and  a fetid  discharge. 

Where  the  continued  nerve  descends  upon  the  inside  of  the 
leg,  it  sends  out  many  twigs  to  the  integuments,  and  is  en- 
tangled with  the  saphena  vein.  Here  it  has  been  pricked  in 
bleeding  in  the  ancle. — Sabbatier  gives  us  an  instance  of  this. 
The  patient  had  been  previously  subject  to  nervous  affections. 
She  felt  in  the  instant  of  the  operation  an  acute  pain,  which 
was  succeeded  by  convulsive  motions,  first  of  the  limb  and 
then  of  the  whole  body.  These  attacks  returned  from  time 
to  time,  she  lost  her  health,  and  for  many  years  was  still  in 
suffering  almost  continual. — He  relates  to  us  another  instance 
of  the  injury  of  this  nerve  accompanying  the  saphena  vein,  in 
the  case  of  a young  man  who  received  a wound  with  the  small 
sword  in  the  inside  of  the  knee.  There  came  on  much  fever 
and  swelling  of  the  part,  with  great  pain  of  the  limb.  This 
subsiding,  there  followed  slight  trembling  of  the  limb,  which 
gradually  increased  to  an  extreme  degree.  The  caustic  was 
proposed,  but  the  patient  had  not  resolution  to  let  it  be  applied. 
After  long  suffering  with  exhausted  strength,  he  was  at  last  re- 
lieved by  nature,  and  his  health  gradually  returned. 

These  branches  we  have  mentioned  are  only  the  cutaneous 
or  superficial  branches  of  the  anterior  crural.  The  larger  and 
more  numerous  set  of  branches  are  those  to  the  muscles  lying 
on  the  fore  part  of  the  thigh.  These  diverge  suddenly  into 
innumerable  twigs,  and  are  entangled  with  the  branches  of  the 
arteries,  and  follow  them  in  their  distribution.  There  can  be 
no  excuse  for  bestowing  particular  names  on  these  branches  ; 
to  say  that  one  is  the  branch  to  the  pectinalis,  another  the 
branch  to  the  sartorius,  another  to  the  rectus,  &c.  is  sufficient. 

OBTURATOR  NERVE. 

This  nerve  arises  by  fasciculi  from  the  second  and  third 
lumbar  nerves,  and  sometimes  by  a small  twig  from  the  fourth. 
It  is  formed,  however,  chiefly  by  the  third  lumbar  nerve.  It 
then  lies  under  the  internal  border  of  the  psoas  magnus.  It 
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descends  into  the  pelvis,  and  goes  obliquely  downwards  to  pass 
through  the  ligamentous  membrane  which  fills  up  the  thyroid 
hole.  The  obturator  nerve,  before  it  escapes  from  the  pelvis, 
sends  off  a branch  which,  accompanying  the  parent  nerve,  is 
given  to  the  external  obturator  muscle.  When  it  has  escaped 
from  the  pelvis,  this  nerve  lies  before  the  heads  of  the  triceps, 
and  behind  the  pectinalis  muscle  ; and  it  here  divides  into  two 
branches  in  the  very  middle  and  internal  flesh  of  the  thigh. 
The  anterior  of  these  branches  passes  down  betwixt  the  ad- 
ductor muscles,  or  heads  of  the  triceps,  supplies  those  mus- 
cles and  the  gracilis,  and  sends  a branch  of  communication  with 
the  saphenus  nerve.  The  posterior  division  goes  down  be- 
twixt the  adductor  magnus  and  brevis,  sends  branches  to  the 
obturator  externus  and  adductor  brevis,  and  continues  its 
course  downwards  before  the  great  fleshy  partition  of  the  ad- 
ductor muscles,  and  parallel  writh  the  crural  vessels,  to  the  fat 
above  the  inner  condyle  of  the  femur. 

THE  ORIGIN"  OF  THE  XSCHIATIC  NERVE. 

The  ischiatic  neTve  is  formed  by  the  two  last  nerves  of  the 
loins,  and  the  three  first  of  the  sacrum  : or  we  may  describe 
its  origin  more  particularly  thus ; the  anterior  branch  of  the 
fourth  lumbar  nerve  and  the  trunk  of  the  fifth  uniting,  form  a 
strong  cord  of  about  two  inches  in  length  ; this  root  is  joined 
to  another  nearly  as  large,  formed  by  the  first  and  second 
sacral  nerves ; and  again,  a third  division  joins  it  from  the  in- 
ferior branch  of  the  second  sacral  nerve  and  from  the  third.* 
The  ischiatic  nerve  is  thus  formed  of  three  great  roots  matted 
together  into  a kind  of  plexus,  and  then  passes  betwixt  the 
pyriformis  muscle  and  the  gemini,  and  thus  escapes  from  the 
back  part  of  the  pelvis  by  the  great  ischiatic  notch. 

But  before  following  this  great  nerve  into  the  thigh,  we  must 
take  notice  of  many  lesser  nerves  sent  out  from  the  sacral 
nerves,  and  from  the  trunk  of  the  ischiatic  nerve.  These 
nerves  pass  to  the  muscles  and  integuments  of  the  nates  and 
back  of  the  thigh  to  the  perineum  and  private  parts. 

OF  THE  LESSER  NERVES  WHICH  GO  OUT  FROM  THE 
BACK  FART  OF  THE  PELVIS. 

1st.  There  pass  off  branches  from  the  second  and  third 
lumbar  nerves,  which  form  a muscular  nerve  of  considerable 

• This  third  and  loweft  origin,  before  uniting  with  the  others  to  form  the 
ifchiatic  nerve,  gives  out  many  fmall  branches  to  the  hypogaftric  plexus  and 
vii'cera  of  the  pelvis,  to  the  perineum  and  private  parts, 
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size.  This  muscular  nerve  passes  clown  upon  the  inside  of  the 
pelvis,  escapes  from  the  back  part  of  the  pelvis,  and  is  distri- 
buted to  the  gluteus  medius,  the  gluteus  minimus,  and  the  ten- 
sor vaginae  femoris. 

2d.  There  pass  off  one  or  two  very  small  nerves  from  the 
body  of  the  ischiatic  nerve,  while  yet  within  the  pelvis,  or 
from  the  middle  divisions  of  its  origins,  which  go  to  the  pyri- 
formis  and  gluteus  medius  muscles. 

3d.  Just  where  the  great  nerve  passes  over  the  posterior 
ligaments  of  the  pelvis,  there  goes  off  a twig  to  the  obturator 
externus,  gemini  and  quadratus  femoris.  While  these  nerves 
are  sent  off  upon  the  anterior  face  of  the  nerve,  there  goes 
backward  a large  fasciculus  of  nerves  to  the  glutei  muscles, 
and  to  the  integuments  of  the  nates.^ 

There  proceeds  a nerve  somewhat  more  important  than  these 
from  the  third  sacral  nerve,  viz.  the  nerves  pudendus. 
This  nerve  passes  out  above  the  short  sacro-ischiatic  ligament, 
and  re-enters  under  the  long  sacro-ischiatic  ligament.  It  then 
runs  by  the  side  of  the  ramus  ischii,  and  ascends  in  the  perine- 
um and  branches  to  the  erector  penis,  accelerator  urinse,  and 
transversalis  perinei,  and  passes  on  to  the  integuments  and  ex- 
ternal parts  of  generation. 

OF  THE  CUTANEOUS  NERVES  OF  THE  BACK  OF  THE  THIGH. 

When  the  integuments  are  dissected  off  from  the  nates  and 
back  of  the  thigh,  we  see  two  sources  of  the  cutaneous  nerves  ; 
first  from  the  lumbar  nerves,  which  give  out  many  small  nerves 
which  pass  over  the  spine  of  the  os  ilii,  and  the  branches  of  the 
anterior  and  outer  cutaneous  nerve  ; and  secondly,  from  under 
the  lower  margin  of  the  great  gluteus  muscle,  there  come 
many  extensive  cutaneous  nerves.  These  are  derived  from 
the  nervus  cutaneus  posterior  et  superior,  and  branches  of  the 
ischiatic  nerve,  in  this  manner  ; * 

Just  as  the  great  ischiatic  nerve  has  escaped  from  the  pelvis, 
it  is  joined  by  the  superior  and  posterior  cutaneous 
nerve  ; or,  rather,  a small  twig  is  sent  off  from  the  great 
nerve  to  join  this  cutaneous  nervef  on  its  emerging  from  the 
pelvis.  It  divides  into  several  branches,  and  it  is  one  of  these 

* Branches  of  that  root  of  the  ifchiatic  nerve  which  is  derived  from  the  third 
facral  nerve,  go  alfo  out  to  the  buttock ; and  fome  defcribe  a l'uperior,  middle,  and 
inferior  cutaneous  nerve  of  the  nates. 

f The  poflerior  cutaneous  nerve  rifes  in  general  from  the  trunk  of  the  ifchiatic 
nerve,  within  the  pelvis,  and  is  joined  by  a branch  from  the  third  facral  nerve. — 
foerd.  Haafe. 
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which  may  be  seen  superficial  and  above  the  delicate  fascia, 
running  down  upon  the  outer  hamstring  muscles,  to  the  back 
of  the  knee-joint.  Another  branch  piercing  the  fascia  sepa- 
rately, comes  down  upon  the  integuments  covering  the  outer 
and  back  part  of  the  thigh,  and  terminates  on  the  outside  of 
the  knee.  A little  further  down,  the  ischiatic  nerve  gives  off 
small  nerves  to  the  muscles  surrounding  the  hip-joint ; and, 
whilst  the  sciatic  nerve  is  passing  over  the  quadratus  femoris, 
the  inferior  and  internal  cutaneous  nerve  is  given  off. 
This  nerve  runs  down  even  to  the  inside  of  the  calf  of  the  leg. 
The  external  and  posterior  cutaneous  nerve  is  a branch 
sent  off  from  the  ischiatic  nerve,  after  it  has  descended  from 
under  the  gluteus  maximus,  and  just  before  its  division  into 
two  fasciculi,  viz.  the  tibial  and  peroneal  nerves.  This  exter- 
nal and  posterior  cutaneous  nerve  passes  down  upon  the  inte- 
guments of  the  back  part  and  outside  of  the  leg. 

of  the  trunk  of  the  ischiatic  nerve  in  the 

THIGH. 

But  we  must  not  allow  these  lesser  branches  to  distract  our 
attention  from  the  general  course  of  the  great  nerve,  which 
passes  over  the  gemini  muscles,  betwixt  the  tuberosity  of  the 
ischium  and  the  trochanter  major,  then  runs  deep  under  the 
bellies  of  the  hamstring  muscles,  and  is  lodged  immediately  in 
the  great  cavity  behind  the  knee-joint,  in  company  with  the 
popliteal  artery  and  vein.  In  this  course  the  sa'cro-sciatic  gives 
off  branches  to  the  quadratus  femoris,  the  biceps  cruris,  semi- 
tendinosus,  and  semimembranosus  and  triceps. 

A little  below  the  middle  of  the  thigh,  the  great  ischiatic 
nerve  divides  into  the  internal  and  greater,  and  the  lesser  and 
external  popliteal  nerves.  But  as  this  is  really  the  division  in- 
to the  two  great  nerves  of  the  leg,  we  take  the  more  determi- 
nate names  of  tibial  and  fibular  nerves. 

TiBial  nerve. 

The  greater  and  more  internal  ofthese  divisions  of  the  pop- 
liteal nerve,  is  the  tibial  nerve.  Whilst  it  is  yet  in  the  hollow 
behind  the  joint  formed  by  the  hamstring  tendons,  it  gives  off 
a nerve  which  comes  out  from  the  ham,  and  descends  superfi- 
cially on  the  back  of  the  leg.  This  has  been  called  ramus 
communicans  tibiei.  When  this  nerve  has  arrived  oppo- 
site to  the  beginning  of  the  tendon  achillis,  it  turns  a little  to  the 
outer  side,  passing  upon  the  outer  margin  of  the  achilles  ten- 
don, over  the  outer  side  of  the  heel-bone,  and  is  finally  distri- 
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buted  on  the  outside  and  fore-part  of  the  foot.  Upon  the  back 
of  the  leg,  this  nerve  unites  with  a branch  descending  from  the 
fibular  nerve,  nearly  in  the  same  course,  and  with  the  same 
destination. 

Alter  giving  off  this  superficial  branch,  the  tibial  nerve  sends 
branches  to  the  back  of  the  knee-joint  and  popliteus  muscle,  to 
the  plantaris  muscle,  and  to  both  heads  of  the  gastrocnemius. 
It  then  descends  behind  the  articulation,  and  behind  the  head 
of  the  tibia.  It  then  passes  under  the  origins  of  the  soleus,  and 
betwixt  the  soleus  and  flexor  longus  digitorum  pedis,  and  tibi- 
alis posticus,  and  descends  tothe  inner  ancle.  In  this  course 
it  furnishes  many  branches  to  the  lower  part  of  the  popliteal 
muscle,  to  the  tibialis  posticus,  to  the  flexor  communis  digito- 
rum, and  to  the  flexor  pollicis  longus,  and  many  of  these  branch- 
es, and  in  cutaneous  twigs.  We  have  also  to  observe  a parti- 
cular branch  which  the  tibial  nerve  detaches,  which  passes  be- 
twixt the  heads  of  the  tibia  and  fibula,  and  goes  to  supply  the 
muscles  arising  from  the  fore  part  of  the  interosseous  ligament. 
Further  down,  two  or  more  small  branches  of  the  nerve  also 
perforate  the  interosseous  ligament,  to  supply  the  muscles  lying 
on  the  outside  of  the  tibia.  The  tibial  nerve,  in  its  course 
amongst  those  posterior  muscles,  accompanies  the  posterior 
tibial  artery.  When  it  has  arrived  behind  the  inner  ankle,  it 
sends  off  a branch  to  the  integuments  of  the  inside  of  the  foot, 
and  to  the  abductor  muscle  of  the  great  toe.  Continuing  its 
course  by  the  side  of  the  heel-bone  and  under  the  ligament,  it 
begins  to  split  into  those  branches  which  are  naturally  called 
the  plantar  nerves,  because  of  their  lying  in  the  sole  of  the  foot  , 

THE  PLANTAR  NERVES. 

The  internal  plantar  nerve  passes  over  the  abductor  mus- 
cle of  the  great  toe,  and  by  the  inside  of  the  short  flexor  to  the 
first  metacarpal  bone  ; and  in  this  course  it  gives  out  several 
twigs  to  the  muscles  of  the  sole  of  the  foot.  It  now  divides  in- 
to three  branches.  These  are  distributed  to  the  great  toe,  to 
the  second,  the  third,  and  one  side  of  the  fourth  toes ; and 
these  nerves  in  their  course  give  branches  to  the  lumbricales 
and  interossei  muscles. 

The  external  plantar  nerve  is  the  lesser  of  the  two.  It  gives 
branches  to  the  short  flexor  and  adductor  of  the  little  toe,  and 
to  the  massa  carnea  Jacobi  Silvii.  It  gives  also  a deep  branch 
to  the  third  and  fourth  interosseous  muscle  and  adductor  mus- 
cle of  the  great  toe.  Another  of  its  branches  makes  the  arch 
with  the  internal  plantar  nerve,  while  its  extreme  distribution 
is  to  the  little  toe,  and  to  one  side  of  the  fourth  toe.  Thes§ 
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nerves  of  the  sole  of  the  foot  are  connected  with  the  internal 
and  external  plantar  arteries,  and  are  protected  like  them  by 
the  plantar  aponeurosis. 

THE  FIBULAR  NERVE. 

The  fibular  nerve  is  the  more  external  division  of  the  pop- 
liteal nerve.  It  separates  from  the  tibial  branch  about  four 
inches  above  the  knee-joint ; it  does  not  pass  down  under  the 
gastrocnemius,  like  the  tibial  nerve,  but  turns  towards  the 
outside  of  the  joint,  and  passes  round  the  head  of  the  fibula, 
and  under  the  origin  of  the  peroneus  longus. — Before  the 
fibular  nerve  passes  from  behind  the  joint,  it  gives  off  several 
branches.  There  are  sent  down  two  branches  to  the  integu- 
ments. One  of  these  branches  unites  with  the  communicans 
tibiei,  and  descends  with  it  to  the  outer  ankle.  Sometimes 
this  anastamosis  is  formed  high  in  the  leg  upon  the  heads  of 
the  gastrocnemius.  More  generally  there  is  a double  commu, 
nication  formed  by  these  nerves  about  the  termination  of  the 
belly  of  the  gastrocnemius  muscle  in  the  achilles  tendon.  This 
prolonged  branch  of  the  fibular  nerve  terminates  upon  the  side 
and  upper  part  of  the  foot,  and  upon  the  little  toe.  There  are 
also  some  nerves  sent  off  from  the  fibular,  tvhich  are  distributed 
about  the  back  and  sides  of  the  knee-joint. 

When  the  fibular  nerve  has  turned  over  the  head  of  the  fibu- 
la, it  divides  into  two  great  branches.  The  deeper  seated 
of  these  branches,  though  it  is  not  the  largest  of  them,  may 
be  considered  as  the  continued  trunk.  It  passes  deep  amongst 
the  muscles,  lying  betwixt  the  tibia  and  fibula,  and  supplies  the 
tibialis  anticus,  the  extensor  communis  digitorum,  extensor 
longus  pollicis,  and  the  peroneus  brevis.  Thus  the  deeper  di- 
vision of  the  fibular  nerve,  taking  its  course  betwee/r  the  tibia  - 
lis anticus,  and  the  peroneus  longus  muscles,  and  lower  down 
betwixt  the  tibia  and  extensor  pollicis  longus,  continues  giving- 
off  branches  in  rapid  succession,  and  when  it  arrives  at  the 
annular  ligament,  it  is  much  diminished.  Here  it  divides  into 
the  ramus  dorsalis  pedis  profundus  and  superftcialis. — This 
division  is  made  after  the  nerve  has  crossed  under  the  tendon 
of  the  tibialis  anticus  muscle,  and,  while  it  lies  betwixt  the  low- 
er heads  of  the  tibia  and  fibula.-— Although  they  are  distin- 
guished by  the  name  of  deep  and  superficial  branches,  they  are 
both  deep  compared  with  the  extremities  of  the  great  and  outer 
division  of  the  peroneal  nerve.  The  branch  which  lies  most 
towards  the  outside  of  the  foot,  passes  under  the  extensor  digi- 
torum brevis  muscle,  and  on  the  outside  of  the  tarsus.  It 
distributes  its  branches  to  the  extensor  digitorum  brevis,  and 
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interossei  muscles.  That  branch  which  is  more  towards  the 
inside  of  the  foot,  although  distinguished  by  the  term  superfi- 
cialis,  goes  forward  not  only  under  the  fascia  which  covers  the 
foot,  but  also  under  the  tendons  ; and  after  dividing  and  again 
uniting,  and  after  sending  off  some  small  branches,  it  comes 
out  betwixt  the  great  toe  and  the  second  toe,  and  sends  nume- 
rous branches  to  their  contiguous  surfaces. 

The  GREAT  SUPERFICIAL  DIVISION  of  the  FIBULAR  NERVE 
is  sometimes  double,  or  immediately  splits  into  two.  Its  first 
branches  are  to  the  peroneus  tertius,  extensor  longus  digitorutn, 
and  to  the  peroneus  brevis  and  secundus.  The  trunk  or  prin- 
cipal division  runs  down  under  the  head  of  the  peroneus  lon- 
gus, and  then  coming  out  from  under  it,  continues  its  course 
beneath  the  strong  aponeurosis,  which  covers  the  muscles  on 
the  fore  part  of  the  leg.  It  then  pierces  the  aponeurosis  and 
becomes  cutaneous,  and  runs  obliquely  down  to  the  convexity 
of  the  foot,  giving  olf  in  its  course  a nerve  which  passes  over 
the  outer  ancle. 

THE  METATARSAL  NERVES. 

When  the  superficial  branch  of  the  peroneal  nerve  descends 
before  the  ankle-joint,  it  divides  into  the  metatarsal  nerves,  or 
the  rami  dorsales  pedis.  The  external  of  those  branches 
passes  above  the  tendons,  and  above  the  tendinous  expansion 
on  the  dorsum  pedis  ; is  united  to  the  extreme  branches  of  the 
ramus  communicans  tibiei,  and  is  finally  distributed  to  the 
outside  of  the  third  toe,  to  the  fourth,  and  to  the  inside  of  the 
little  toe. — The  internal  branch  is  again  subdivided  ; one 
branch  extends  over  the  middle  of  the  foot  to  the  second  and 
third  toes,  while  the  other  passes  straight  along  the  metatarsal 
bone  of  the  great  toe  (above  the  tendons ;)  sends  many  branch- 
es over  the’inside  of  the  foot,  and  terminates  on  the  inside  and 
dorsum  of  the  great  toe. 
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I HE  Senses  are  those  faculties  by  which  the  active  principle 
within  us  has  communication  with  the  material  objects  by 
which  we  are  surrounded.  Through  them,  we  receive  those 
simple  sensations  which  are  the  first  elements  of  our  thoughts, 
and  the  means  of  developing  all  the  powers  of  the  understand- 
ing. The  exercise  of  our  senses,  however,  is  familiar  to  us 
from  so  early  a period,  that  we  never  think  of  attending  to 
their  first  simple  intimations  : before  we  are  capable  of  reflect- 
ing on  the  nature  of  the  perceptions  which  the  several  senses 
convey,  they  are  so  complicated  and  distorted  by  habits,  asso- 
ciation, and  abstraction,  that  observation  comes  too  late  for  us 
to  ascertain  the  simple  progress  of  nature.  Philosophy  may 
indeed  revive  the  natural  feelings  of  wonder  at  the  spectacle  of 
the  universe  ; but  often,  instead  of  humble  and  cautious  in- 
vestigation, we  follow  the  dictates  of  a creative  imagination, 
and  run  into  error  and  delusion  in  studying  the  operations  of 
nature. 

To  the  man,  however,  who  looks  upon  nature  with  the  calm 
and  chastened  delight  which  is  the  character  of  true  philoso- 
phy, there  is  a conviction,  that  such  researches  may  be  carried 
too  far.  Wherever  he  directs  his  attention,  whether  to  the 
structure  of  the  human  body,  the  physiology  of  vegetables, 
or  the  phenomena  of  chemical  science  ; whether  he  endea- 
vours to  comprehend  the  system  of  the  universe,  or  pores 
over  the  minutiae  of  natural  history,  he  finds  ever}'7  where  a 
limit  placed  to  his  enquiries  ; a line  which  no  industry  or  in- 
genuity can  enable  him  to  pass.  We  may  please  ourselves 
with  conjecture  beyond  this  limit,  but  we  find  that  all  our 
opinions  on  these  subjects  are  merely  a dream  of  something 
allied  to  the  impressions  of  our  gross  senses.  The  agency  of 
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the  senses,  the  intercourse  betwixt  mind  and  matter,  and  the 
influence  of  the  will  over  the  body,  are  mysterious,  and,  pro- 
bably, inexplicable  phenomena  ; yet  we  scruple  not  to  explain 
them  precisely  and  mechanically  ; we  reduce  them  to  the  level 
of  our  own  capacity  in  the  same  manner  as  we  fabricate  to 
ourselves  the  idea  of  a Deity  by  the  combination  of  all  human 
perfections.  When  we  imagine  that  we  have  discovered  the 
secret  of  these  mysteries,  it  is  mortifying  to  find  ourselves 
without  any  sign  or  language  by  which  to  communicate  those 
great  truths  to  the  companions  of  our  studies  : we  struggle  for 
expression  ; and,  as  all  our  ideas  upon  such  abstract  subjects 
are  derived  from  analogy,  we  express  our  opinions  respecting 
the  powers  of  the  mind,  or  the  manner  in  which  we  perceive 
the  objects  of  the  senses,  in  the  same  language,  and  by  refer- 
ence to  the  same  notions,  which  belong  to  the  sensations  them- 
selves. From  this  scantiness  and  inaccuracy  of  language,  it 
unavoidably  happens,  that  very  different  ideas  of  the  operation 
of  the  senses  are  expressed  by  several  men  in  the  same  terms  ; 
and  in  attempting  to  convey  our  ideas  in  language  more  precise 
and  definite,  we  are  insensibly  led  to  materialize  the  faculties 
of  the  mind,  and  to  make  the  operations  of  the  senses  merely 
mechanical.  What  other  explanation  can  we  give  of  theories, 
which  suppose  the  nerves  to  be  tubes  carrying  animal  spirits, 
or  containing  an  elastic  ether  ; or  which  represent  them  as 
vibrating  cords,  and  reduce  all  the  variety  of  sensation  to  the 
difference  of  tension  and  tone  ? These  are,  indeed,  what  Dr. 
Reid  calls  them,  “ unhandy  engines  for  carrying  images.” 

Nothing  has  been  undertaken  in  philosophy  but  entire 
systems,  fathoming  at  once  the  greatest  depths  of  nature. 
The  custom  has  been  to  frame  hardy  conjectures  ; and  if  upon 
comparing  them  with  things  there  appeared  some  agreement, 
however  remote,  to  hold  that  as  fully  sufficient.  What  chi- 
meras and  monstrous  opinions  this  method  of  philosophising 
has  brought  forth,  it  would  be  more  invidious  than  difficult 
to  specify. 

Bacon  and  Newton  laid  down  the  principles  of  philoso- 
phising on  this  basis,  that  on  no  account  are  conjectures  to  be 
indulged  concerning  the  powers  and  laws  of  nature,  but  we  are 
to  make  it  our  endeavour,  with  all  diligence,  to  search  out  by 
experiment  the  real  and  true  laws  by  which  the  constitution  of 
things  is  regulated.  In  the  subject  now  before  us,  we  have  a 
very  remarkable  proof  of  the  superiority  of  investigation  by 
experiment  over  the  lazy  indulgence  of  conjecture  ; and  I 
hope  the  whole  tenor  of  the  following  account  of  the  senses 
will  strengthen  the  conviction  of  the  student,  that  it  is  only  by 
assiduous  study,  and  patient  observation  of  nature,  that  he  is 
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to  look  for  the  attainment  of  knowledge  in  the  medical  pro- 
fession. 

The  office  of  the  brain  and  nerves  is  to  receive  the  impres- 
sions of  external  bodies,  by  which  corresponding  changes  and 
representations  are  made  in  the  mind.  We  know  nothing 
further  than  that,  by  the  operation  of  the  senses,  new  thoughts 
are  excited  in  the  mind.  Betwixt  the  sensation  excited  in  the 
organ  of  the  external  sense,  and  the  idea  excited  in  the  brain, 
there  is  an  indissoluble,  though  inexplicable,  connection  ; the 
brain  is  not  sensible,  nor  does  the  eye  perceive,  but  both  to- 
gether give  us  the  knowledge  of  outward  things.  But  when 
the  sensation  is  once  received  and  communicated  to  the  brain, 
it  is  treasured  there,  and  may  afterwards  be  excited  inde- 
pendent of  the  external  organ  : hence  comes  the  term  inter- 
nal senses. 

INTERNAL  SENSES. 

Though  I treat  professedly  of  the  external  organs  of  the 
senses  only,  it  may  be  necessary  here,  to  say  a few  words  on 
the  internal  senses.  It  appears  that  all  sensations  originate  in 
the  external  senses  or  organs  receiving  the  impressions  of  out- 
ward bodies  : imagination  is  the  power  of  combining  these 
sensations,  and  memory  the  power  of  recalling  them.  These 
are  powers  of  the  mind,  which,  by  the  constitution  of  our  na- 
ture, are  gradually  acquired,  and  increased  by  exercise.  In 
infancy,  the  perceptions  are  simple  and  transitory  ; the  memo- 
ry is  perfected  by  degrees,  and  with  the  store  of  ideas  the  ima- 
gination is  invigorated. 

It  is  in  the  combination  and  reciprocal  effects  of  the  mental 
powers  and  of  the  impression  on  the  external  senses,  that  we 
are  to  find  an  explanation  of  the  operation  of  attention  and  its 
history.  When  the  mental  powers  are  led  to  the  contempla- 
tion of  an  idea  which  assimilates  easily  with  the  sensation  about 
to  be  presented  by  the  external  organ,  the  perception  is  quick, 
and  the  idea  vivid  ; but  when  the  mind  is  strongly  impressed 
and  occupied  with  the  contemplation  of  past  ideas,  the  present 
operation  of  the  sense  is  neglected  and  overlooked.  Thus, 
the  vividness  of  the  perception  or  idea,  is  always  proportionate 
to  the  degree  of  undistracted  attention  which  the  mind  is  able 
to  bestow  on  the  object  of  sensation  or  of  memory.  In  soli- 
tude and  darkness,  the  strength  of  the  memory  in  the  con- 
templation of  past  events  is  increased,  because  there  is  no  in- 
trusion of  the  objects  of  the  outward  senses  ; and  the  deaf  or 
blind  receive  some  compensation  for  their  loss  in  the  increased 
powers  which  are  acquired  bv  a more  frequent  and  nndistur- 
Vol.  III.  ■ S 
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bed  use  of  the  senses  which  remain,  and  a keener  attention  to 
the  sensations  which  they  present.  On  the  other  hand,  when 
we  are  under  the  enchantments  of  a waking  dream  or  revery, 
our  attention  is  wholly  detached  from  the  present  objects  of  the 
senses  ; and  in  this  state  we  may  even  continue  to  read  with- 
out understanding.  This  absence,  in  a certain  degree,  is  com- 
mon, natural,  and  by  no  means  unpleasant  ; it  is  the  exertion 
of  the  faculty  of  the  mind.  But  it  may  become  disease  ; for 
health  consists  in  the  due  correspondence  betwixt  the  excite- 
ment and  the  vigorous  action  of  the  body,  and  the  operation  of 
the  mind  when  roused  by  the  external  senses. 

The  mind  (united  to  the  body)  suffers  in  the  diseases  of  the 
body.  In  the  debility  of  the  body,  in  fever,  in  spasms,  and 
pain,  the  faculties  of  the  mind  languish,  or  are  roused  to  un- 
equal strength  or  morbid  acuteness.  Sometimes  the  phantasms 
and  internal  sensations  of  things  once  received  by  the  outward 
senses,  become  so  strong  in  the  mind,  as  to  be  mistaken  for  ob- 
jects actually  present.  Such  phrenzy  or  delirium  arises  from  a 
disordered  and  acutely  sensible  state  of  the  internal  senses. — 
These  impressions  being  great  in  degree,  hurry  and  bustle  are 
in  the  countenance  of  the  patient,  and  uncommon  strength  and 
violence  in  his  actions  ; as  passion  gives  uncommon  excite- 
ment to  one  in  health,  with  a disregard  or  forgetfulness  of  all 
other  things.  In  health,  however  vigorous  the  force  of  ima- 
gination may  be,  there  is  still  a conviction  that  the  ideas  which 
it  presents  are  not  realities,  and  the  operation  of  the  external 
senses  preponderates  in  recalling  the  attention  to  what  exists 
around  us.  But  when  the  internal  perceptions  become  so 
strong  as  to  be  mistaken  for  realities,  the  effect  is  falsely  attri- 
buted to  the  organs.  It  indeed  sometimes  happens,  that  this 
false  perception  is  really  owing  to  disease  in  the  organ  ; while 
it  also  occurs,  that  a too  vivid  perception  of  things  absent  pro- 
ceeds from  an  affection  of  the  brain,  and  not  of  the  outward 
senses. 

There  is  still  another  degree  or  class  of  diseased  sensation, 
consisting  in  the  modification  of  objects  which  are  actually  pre- 
sent to  the  senses.  But  this  modification  of  things  present 
(as  when  bodies  actually  at  rest  appear  to  be  in  motion)  is  not 
always  occasioned  by  optical  deception.  Objects  seem  to  turn 
round,  and  this  we  shall  afterwards  find  to  proceed  from  the 
insensible  motion  of  the  eyes  ; but  this  motion  of  the  eyes  is 
occasioned  bv  the  disordered  state  of  the  internal  sensation  ; 
and  the  same  feeling  will  be  experienced  if  the  eyes  are  shut — 
For  example,  when  we  turn  quickly  round  on  our  heel  until 
we  become  giddy,  it  would  appear  that  there  is  a disturbance 
of  the  usual  order  of  sensation,  and  that  the  course  of  our  im- 
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pressions  is  reversed ; for  while  our  sensations  were  formerly 
directed  entirely  by  the  impression  made  on  the  outward  sen- 
ses, the  sensorial  impressions  now  draw  after  them  a sympa- 
thetic motion  of  the  external  organs. 

This  inverted  communication  betwixt  the  mind  and  organs 
is  better  exemplified  in  the  organ  of  speech.  Thoughts  excit  - 
ed in  the  mind  are  represented  by  the  signs  of  these  ideas  in 
speech.  There  occurs,  however,  not  unfrequently,  a diseased 
state  of  these  operations  of  the  internal  senses,  in  which  the 
ideas  excited  in  the  mind  cannot  be  associated  with  their  ap- 
propriate expressions  ; and  although  the  patient  has  a distinct 
idea  of  what  he  means  to  express,  he  cannot  recollect  the  words 
which  belong  to  it ; so  that,  when  he  asks  for  one  thing,  he 
names  another  which  has  no  connection  with  it.  Of  this  he  is 
perfectly  sensible,  and  yet  he  cannot  correct  himself. 

There  are  more  frequent  instances  of  diseased  corporeal 
sensation  in  hypochondriacs.  In  them,  the  sensation  of  pain 
and  unusual  feelings  are  falsely  attributed  to  parts  in  which 
there  is  really  no  affection  : for  these  feelings  there  is  no  appa- 
rent cause  ; they  proceed  from  a disordered  state  of  sensation 
in  which  the  usual  course  of  the  impressions  is  altered,  so  as  to 
occasion  the  patient  falsely  to  attribute  his  suffering  to  sound 
and  healthy  parts.  Thus,  indigestion,  the  irritation  of  the  bile, 
flatulency,  colic,  &c.  often  do  not  give  the  usual  impressions, 
but  the  pains  are  attributed  to  outward  parts.  That  there  is 
sometimes  an  actual  connection  existing  betwixt  the  external 
parts,  to  which  these  feelings  are  referred,  and  the  internal  or- 
gans, is  evident  from  the  fact,  that  pressure  in  the  outward  and 
sound  parts  has  occasioned  spasms  in  the  internal  organs.  To 
such  disordered  transmission  of  the  irritation  of  the  internal 
parts  we  have  to  attribute  the  extravagant  and  ludicrous  ideas 
which  hypochondriacs  entertain.  In  these  people,  there  are 
diseases  of  parts,  of  the  action  of  which,  during  their  healthy 
state,  (as  I have  already  explained  in  the  short  introductory 
view  of  the  nervous  system,)  we  have  no  feeling  nor  conscious- 
ness, and  over  which  the  will  has  no  power.  But  although  in 
the  healthy  state  of  the  (Economy  there  is  no  immediate  route  by 
which  any  sensation  from  these  organs  can  be  transmitted  to 
excite  a mental  perception,  it  may  happen,  that,  in  their  dis- 
eased state,  when  sensations  do  arise  which  forcibly  attract  the 
attention,  there  should  be  an  obscurity  in  the  feelings  produced 
by  their  derangement,  insomuch,  that  the  mind  may  be  de- 
ceived in  regard  to  the  direction  of  the  sensation  conveyed 
from  them. 

During  health,  there  are  vicissitudes  of  consciousness,  sense, 
and  voluntary  motion,  and  of  rest  from  voluntary  exertion,  in  - 
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sensibility,  and  oblivion  of  the  past.  This  is  true,  however, 
cnh  comparatively,  and  by  a gross  reference  to  degree  ; for 
even  during  natural  sleep  there  is  not  a total  oblivion  of  past 
perceptions,  nor  is  there  always  a total  unconsciousness  of  the 
present,  as  the  senses  are  in  part  awake  ; some  one  train  of 
ideas  is  present  to  the  mind  ; and  the  lapse  of  time  is  observed. 
Even  these  perceptions  are  sometimes  so  strong  as  to  be  fol- 
lowed by  voluntary  exertion,  and  yet  the  patient  remains  asleep. 
"Whatever  conduces  to  take  the  excitement  from  the  mind,  or 
lessens  the  vivacity  of  its  impressions,  conduces  to  sleep. — 
Thus,  rest,  stillness,  and  darkness,  by  excluding  the  most  lively 
impressions  conveyed  by  the  senses  ; and  haemorrhagy  and 
evacuations,  by  lessening  the  velocity  of  the  circulation,  in- 
duce sleep.  Again,  compression  of  the  returning  blood  from 
the  head,  by  giving  it  a slow  languid  motion,  and  by  depriving 
the  vessels  of  their  freedom  of  action,  also  conduces  to  sleep  ; 
because,  as  formerly  remarked,  the  powers  and  faculties  of 
the  brain  must  be  renovated  through  the  means  of  the  circu- 
lation. 

By  long  watching  and  fatigue,  the  body  is  brought  nearly  to 
a feverish  lowness.  By  sleep,  rest  is  given  to  the  voluntary 
muscles,  and  an  abatement  of  the  vital  motions  ensues  ; the 
quiescent  state  of  the  muscles  brings  back  the  blood  to  the 
heart,  with  a slow,  regular,  and  calm  progression  ; the  heart  is 
restored  to  its  slow  and  equable  pulsation  ; the  breathing  be- 
comes slower  ; and  the  wasted  strength  of  the  system  is  re- 
cruited. 

We  may  define  sleep  to  be  a state  in  which  the  sensations 
are  dull,  the  voluntary  muscles  inert,  and  the  vital  motions 
calm  and  regular.  In  dreaming,  the  sensations  are  dull  and 
obscure,  but  the  imagination  more  alive  and  active  ; unnatural 
sleep,  or  soporific  diseases,  may  be  characterized  by  the  disor- 
dered imagination,  and  disturbed  vital  and  voluntary  motions. 
The  vital  actions,  which  are  calm,  slow,  and  equable,  during 
natural  sleep,  become  oppressed  ; the  sensibility,  which  is 
gradually  diminished  upon  the  approach  of  sleep,  but  always 
capable  of  being  roused  by  the  senses,  becomes  quite  oppress- 
ed ; the  voluntary  muscles  continue  relaxed,  as  in  sleep,  or 
convulsed  by  irregular  motions.  In  apoplectic  diseases,  the 
functions  of  the  viscera  proceed,  and  are  but  partially  imped- 
ed ; but  when  the  circulation  of  the  blood  and  play  of  the  lungs 
are  obstructed,  the  operations  of  the  mind  are  not  equally  un- 
concerned in  the  paroxysm  ; for  in  syncope,  the  sudden  deple- 
tion of  the  blood-vessels  of  the  brain  causes  instant  loss  of  sense 
and  of  voluntary  motion. 

If  natural  sleep  is  not  profound,  the  imagination  is  awake  • 
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but  there 'may  be  false  perceptions,  false  judgment  and  associ- 
ations, and  disproportionate  emotions  ; and  if  sensations  are 

perceived,  they  do  not  produce  the  ordinary  associations - 

If  such  a state  of  the  intellectual  functions  occurs  during  the 
waking  state,  it  becomes  delirium.  That  this  delirium  is  ana- 
logous to  the  perturbed  state  of  the  imagination  during  sleep, 
appears  from  the  delirium  in  fevers  uniformly  showing  its  ap- 
proach in  the  patient’s  slumbers  only.  It  is  a disposition  to 
form  false  images  and  associations,  which,  in  the  beginning, 
the  excitement  of  the  outward  senses  has  power  to  counteract, 
insomuch  that  a patient  can  be  roused  from  delirium  as  he  can 
be  roused  from  sleep  : but,  bye  and  bye,  the  external  senses 
lose  their  superiority,  and  their  excitement  is  attended  with 
unusual  associations  ; they  no  longer  convey  impressions  to 
the  intellect,  but  become  subservient  to  and  modified  by  it,  and 
the  judgment,  which  depends  on  the  due  balance  of  memory 
and  imagination,  is  lost.  In  fever,  the  delirium  is  transitory  ; 
in  low  fevers,  it  is  combined  with  a comatose  state.  In  me- 
lancholy, the  delirium  runs  upon  one  object  chiefly,  or  trains  of 
ideas,  which  refer  to  the  patient’s  health  and  corporeal  feelings. 
In  madness,  the  variety  is  infinite  ; but  chiefly  consisting  in  a 
vitiated  imagination  and  perverted  judgment,  with  fierceness 
and  increased  power  of  corporeal  exertion. 

There  are  five  organs  peculiarly  adapted  to  convey  sensations 
to  the  mind ; and  they  may  be  considered  as  forming  a medi- 
um of  communication  betwixt  the  external  creation  and  the 
sentient  principle  within  us  ; they  are  at  the  same  time  the 
bond  of  union  betwixt  sentient  beings.  These  organs  are  call- 
ed the  external  senses  ; viz.  the  sense  of  seeing,  the  sense 
of  hearing,  the  sense  of  smelling,  the  sense  of  tasting,  and  the 
sense  of  touch.  Individually,  these  organs  convey  little  infor- 
mation to  the  mind  ; but  by  comparison  and  combination,  the 
simple  and  original  affection  or  feelings  of  the  mind  are  associ- 
ated and  combined  to  infinity,  and  administer  to  the  memory 
and  imagination,  to  taste,  reasoning,  and  moral  perception,  the 
passions  and  affections,  and  every  active  power  of  the  soul. 
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introductory  view  of  the  principles  of  optics. 

LiGHT  is  a matter  thrown  out  from  ignited,  or  reflected 
from  shining,  surfaces  ; and  which  enters  the  eye  and  impress- 
es that  organ  with  the  sensation  of  sight.  The  minuteness  and 
inconceivable  velocity  of  light,  the  facility  with  which  it  pene- 
trates bodies  of  the  greatest  density  and  closest  texture,  with- 
out a change  of  its  original  properties,  makes  it  the  source  of 
the  most  wonderful  and  astonishing  phenomena  in  the  physi- 
cal world. 

The  smallest  stream  of  light  which  propagates  itself  through 
a minute  hole,  is  called  a ray  ; and,  as  rays  of  light  pass  through 
a uniform  medium  in  a straight  course,  they  are  represented 
by  mathematical  lines.  The  sun  is  the  greatest  source  of 
light,  and  perhaps  the  original  and  only  source.  But  light  is 
not  uniform  in  respect  of  colour  : every  part  of  a ray  is  not 
capable  of  exciting  the  idea  of  whiteness  which  the  whole  rais- 
es. White  light  is  composed  of  different  kinds  of  rays,  which 
individually  give  the  sensation  : one  of  red,  another  of  orange, 
a third  of  yellow,  a fourth  of  green,  a fifth  of  light  blue,  a sixth 
of  indigo,  and  a seventh  of  a violet  or  purple.^  These  are 
named  the  prismatic  colours  ; because,  in  the  spectrum  produ- 
ced by  making  a ray  of  light  to  pass  through  a prism,  these 
several  colours  are  seen  in  the  succession  in  which  they  are 

* There  is  a fact  not  a little  extraordinary  regarding  the  emanation  of  rays 
from  the  fun,  and  which  has  been  difcovered  in  the  prefent  day,  viz.  that  there 
are  invifible  rays,  giving  heat  but  no  light,  which  are  lefs  refractable  than  the 
coloured  rays ; and  that  all  rays,  in  proportion  to  their  refrangibility,  have  lefs 
power  of  producing  heat.  See  Hertchel  on  the  invifible  rays  of  light.  Phy? 
Trans.  1800,  part  ii.  p.  384. 
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above  enumerated.  Each  of  these  rays  individually  impress- 
es the  eye  with  its  own  colour  ; but  when  they  all  impress  the 
eye  at  once,  the  sensation  upon  the  organ  of  sight  is  a com- 
pound effect : no  individual  colour  is  presented,  but  that  mix- 
ed light  which  is  called  whiteness,  and  which  may  be  divided 
into  its  individual  colours  by  passing  it  through  a prism. 

It  is  the  nature  of  most  bodies  to  absorb  some  of  these  rays 
of  light  and  to  reflect  others  from  their  surface  ; consequently, 
the  colours  of  bodies  depend  upon  the  particular  rays  which 
are  reflected  from  them,  or  upon  the  combination  of  such  rays 
as  are  reflected  from  them  ; and  a body  appears  of  that  colour 
of  which  the  light  coming  from  it  is  chiefly  composed. 

When  a ray  of  light  passes  from  a rarer  to  a denser  medium, 
or  from  a denser  into  a rarer,  it  alters  its  course,  if  there  be  any 
obliquity  in  the  original  direction  ; but  if  it  strikes  from  one 
medium  into  another  perpendicularly  to  the  surfaces,  its  ori- 
ginal direction  is  not  changed.  If  the  ray  passing  from  the  air 
enters  obliquely  into  glass  or  water,  or  any  denser  medium,  it 
turns  more  towards  the  perpendicular  ; but  if  it  passes  through 
the  glass  and  emerges  again  into  the  air,  it  resumes  its  original 
direction,  diverging  from  the  perpendicular.  This  effect  of 
different  mediums  upon  the  ray  of  light,  is  called  refraction  : 
when  a ray  of  light  impinging  upon  a surface  does  not  enter, 
it  rises  again  to  the  angle  of  its  incidence  ; and  this  is  re- 
flection. 

The  prism  is  a piece  of  glass  of  a triangular  form;  the  in- 
clined surfaces  of  which,  when  placed  in  the  course  of  the  ray 
of  light,  refract,  and  separate  the  several  parts  of  the  hetero- 
geneous ray,  and  show  its  compound  nature.  If  the  sun  be 
permitted  to  shine  into  a dark  room  through  a small  hole  in 
the  window-shutter,  and  the  beam  of  light  be  made  to  fall  upon 
a glass  prism,  it  is,  in  passing  through  the  glass,  separated  in- 
to its  constituent  parts  ; because  the  several  coloured  rays  have 
different  degrees  of  refrangibility,  in  the  order  in  which  I have 
already  ennumerated  them.  If  the  rays,  after  passing  through 
the  prism,  be  made  to  pass  also  through  a convex  glass,  they 
are  brought  again  to  a point  in  the  focus  of  that  glass  ; and 
the  effect  of  the  whole  colours  thus  re-united,  is  perfect  white- 
ness. We  might  suspect  that  the  beam  of  light  were  homoge- 
neous, and  that  the  degree  of  refraction  gave  different  colours 
to  the  rays,  were  it  not  proved,  that  how  much  soever  any  of 
the  coloured  rays  is  further  refracted,  it  does  not  change  its 
nature  : nor  will  rays  suffer  any  change  by  reflection  from  bo- 
dies of  different  colours,  for  minium  will  appear  vellow,  green. 
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blue,  &c.  according  to  the  colour  of  the  ray  of  the  light  direct- 
ed upon  it.* 

As  the  impression  of  light  remains  some  time  upon  the  nerve 
of  the  eye,  it  gave  Sir  Isaac  Newton  the  opportunity  of  exami- 
ning, whether  each  coloured  ray  makes  a distinct  impression 
upon  the  eye,  or  whether  they  so  affect  each  other  as  to  im- 
press the  sense  of  whiteness  on  the  eye.  When  a burning  coal 
is  whirled  in  a circle,  the  eye  perceives  an  entire  circle  of  fire, 
because  the  impression  made  by  the  coal  in  any  point  of  the 
circle  remains  until  the  coal  returns  again  to  the  same  place, 
and  renews  the  sensation.  When  all  the  varieties  of  colours 
are  painted  in  a circle,  and  turned  in  the  same  way  with  the 
burning  coal,  they  must  each  make  their  separate  impression 
upon  the  optic  nerve  ; but  the  general  sensation  is  whiteness  ; 
or  when  the  teeth  of  a comb  are  drawn  across  the  stream  of 
light  issuing  from  a prism,  the  different  colours  are  intercepted 
in  such  quick  succession,  that  a perfect  whiteness  is  the  result 
of  the  mixture  of  impressions.  There  are  many  experiments 
which  show,  that  the  inequalities  of  the  refraction  of  light 
are  not  casual ; that  they  do  not  depend  upon  any  irregularity 
of  the  glass  : on  the  contrary,  it  is  proved,  that  every  ray  of 
the  sun  has  its  own  peculiar  degree  of  refractability,  according 
to  which,  it  is  more  or  less  refracted  in  passing  through  pellu- 
cid substances,  and  always  in  the  same  manner : and,  lastly, 
that  the  rays  are  not  split  and  multiplied  by  the  prism. 


When  a ray  of  light  falls  upon  the  surface  of  glass  obliquely, 
it  inclines  to  a line  drawn  (through  the  point  of  incidence)  per- 
pendicular to  the  surface. 


* It  is  found,  that  the  coloured  rays  have  not  all  the  fame  power  of  illuminating 
objedts ; the  orange  ray  polfesses  this  property  more  than  the  red ; the  yellow 
more  than  the  orange,  & c. ; and  the  maximum  of  illumination  lies  in  the  bright- 
eft  yellow  o t paleft  green  ; nor  do  the  feveral  rays  equally  affedt  the  thermometer. 
Sfee  Herfchel’s  F.xp.  Trans.  1800,  p.  2.  p.  255. 
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Thus  the  ray  A.  fig.  1,  proceeding  from  the  object,*  is  re- 
fracted upon  entering  the  mass  of  glass  in  the  direction  B, 
having  a tendency  towards  the  perpendicular  line.  By  this 
means,  if  a number  of  rays  proceeding  from  any  one  point,  as 
jn  fig.  2.,  fall  on  a convex  or  spherical  surface  of  glass,  they 
will  be  inflected  so  as  to  gather  about  the  perpendicular  line  a 
A in  the  centre  of  the  glass  : which  perpendicular  line  is  the 
axis  of  the  glass.  If  the  rays  of  light  proceeding  from  an 
object  be  made  to  strike  into  a mass  of  glass  with  a concave 
surface,  the  obliquity  with  which  they  impinge  upon  the  sur- 
face, being  the  reverse  of  the  convex  surface,  they  are  not 
made  to  converge  upon  the  central  line,  but  diverge  from  it. 

Farther,  the  rays  of  the  sun  when  passing  from  a medium 
of  glass  into  the  air,  are  turned,  by  refraction,  farther  off  from 
the  central  line  to  which  they  were  drawn  in  entering  the  con- 
vex surface  of  glass.  But  if  the  rays,  in  passing  through  the 
glass,  were  in  a direction  converging  to  the  perpendicular  line, 
they  will  be  made  to  converge  still  farther,  as  is  seen  here  in 
fig.  3. 


Fig.  3.  Fig.  4-. 


If,  however,  the  rays  be  made  to  pass  from  glass  into  the 
air,  and  the  surface  of  the  glass  be  concave  as  in  fig.  4.,  the 
rays  will  be  made  to  have  a less  degree  of  convergence,  so  as 
to  remove  the  image  *'  farther  from  the  surface  of  the  glass. 
But  if  the  rays  passing  through  the  medium  of  glass  have  no 
convergence,  but  pass  in  parallel  lines,  they  will  diverge  as  the 
lines  a a,  fig.  4,  do,  when  they  emerge  from  the  concave 
surface  of  the  glass. 


Voi.  nr. 
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We  see,  then,  the  operation 
of  a double  convex  glass,  in 
forming  the  image  of  a lumin 
ous  body  upon  a surface.  If, 
forexample,  such  a glass  be  held 
between  a candle  and  a piece  of 
white  paper,  (the  distances  being 
properly  adjusted,)  the  image  of 
the  candle  will  appear  very  dis- 
tinctly upon  the  opposed  surface, 
but  inverted  ; because  the  rays 
coming  from  the  point  A fig.  5., 
converge  at  c,  and  those  from 
the  point  B at  d. 

Before  proceeding  farther  in 
this  short  exposition  of  the  prin- 
ciples of  optics,  it  will  be  ne- 
cessary to  take  a veryslight  view 
of  the  structure  of  the  eye, 

SIMPLE  IDEA  OF  THE  STRUCTURE  OF  THE  EYE. 

The  eye  being  that  organ  by  which  we  are  sensible  to  the 
rays  of  light,  may  be  considered  as  consisting  of  two  parts 
that  which  receives  the  impression,  viz.  the  retina  or  expanded 
nerve,  and  which  is  indeed  the  organ  of  the  sense  ; and  the 
tunics  and  humours,  the  apparatus  by  which  the  rays  of  light 
are  made  capable  of  forming  an  impression  on  the  retina,  or 
proper  organ  of  the  sense. 

In  an  anatomical  enquiry,  it  is  chiefly  the  latter  division  of 
the  subject  which  must  occupy  our  attention  ; for,  although 
we  are  necessarily  led  to  consider  the  nature  of  the  substance 
of  the  retina,  the  manner  in  which  it  is  expanded,  and  sup- 
ported by  adhesion,  and  nourished  by  vessels,  we  must  not 
venture  far  in  the  attempt  to  investigate  the  manner  of  its  re- 
ceiving or  conveying  the  image  of  objects  to  the  sensorium. 
We  must  turn  to  investigate  the  more  useful  subject  of  the 
structure,  use,  and  diseases^'  of  the  humours  and  coats  of  the 
eye. 

It  is  the  first  principle  of  the  cons' itution  of  the  eye,  that 
the  raj  s of  light  must  be  so  concentrated  as  to  impinge  strongly 
on  the  expanded  nerve  or  retina  in  the  bottom  of  the  eye. 
Notvr,  as  we  have  seen,  that  a lens  (which  is  a double  convex 

* Of  the  difeafes  only  as  they  relate  to  the  explanation  of  the  ftructure  ane 
teconomy  of  the  eye. 
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glass)  is  necessary,  so  to  concentrate  the  rays  of  light  proceed- 
ing from  an  object,  as  to  form  a small  and  lively  image  of  it, 
(as  in  marginal  plate,  fig.  5.,)  so,  in  the  same  manner,  an 
essential  part  of  the  eye  is  the  lens,  which  brings  the  rays  of 
light  to  a focus ; and  that  the  lens  may  make  the  rays  proceed- 
ing from  an  object  converge  into  an  accurate  focus,  so  as  o 
form  a distinct  image  on  the  eye,  the  vitreous  humour  is  inter- 
posed betwixt  the  lens  and  the  surface  of  the  retina  : again,  it 
is  necessary  to  the  constitution  of  the  eye,  that,  in  order  to 
increase  the  sphere  of  vision,  the  anterior  part  of  it  shall  pro- 
ject and  form  a large  segment  of  a small  circle,  so  as  to  take  a 
greater  circumference  into  the  sphere  of  vision  than  could 
have  been  done,  had  the  larger  sphere  of  the  eye-ball  been 
continued  on  the  fore  part.  Another  necessary  part  of  the  ap- 
paratus of  the  eye  is  the  iris,  which  is  a curtain  in  tire  anterior 
chamber  of  the  eye,  perforated  with  a hole,  which  is  capable 
of  being  enlarged  or  diminished  so  as  to  admit  a larger  or 
smaller  stream  of  light  as  may  be  necessary  to  perfect  vision. 
In  this  provision,  we  see  the  necessity  of  the  anterior  humour  of 
the  eye  being  different  from  the  others ; being  merely  an 
aqueous  secretion,  while  the  others  possess  a degree  of  firm- 
ness, viz.  that  the  iris,  or  curtain  of  the  eye,  may  move  with 
perfect  freedom  in  it. 


Fig.S. 


The  three  humours  of  the  eye  are  thus  situated,  and  have  this 
general  character : 

1.  The  AquEOUs  humour  is  the  anterior  humour  of  the  eye. 
It  distends  the  anterior  and  pellucid  part  of  the  eye,  so  as  to 
increase  the  sphere  of  vision.  It  is  perfectly  fluid,  and  of  a 
watery  consistence,  that  it  may  allow  free  motion  to  the  iris. 

2.  The  lens  or  crystalline  humour  is  placed  immc-diate- 
ly  behind  ttye  perforation  in  the  iris ; which  perforation  is  called 
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the  pupil.  The  lens  collects  the  rays  of  light  like  a double 
convex  glass,  so  as  to  concentrate  them,  and  make  a more  for- 
cible image  on  the  bottom  of  the  eye. 

3.  The  vitreous  humour  is  behind  the  lens.  It  distends 
the  general  ball  of  the  eye  into  a regular  sphere,  that  it  may 
move  easily  in  the  orbit ; and  its  diameter  in  the  axis  of  the 
eye  is  so  proportioned  to  the  focal  distance  of  the  lens,  (affected 
also  in  some  degree  by  the  other  humours,)  that  the  image  of  an 
object  is  formed  accurately  on  the  surface  of  the  retina  : ac- 
cordingly, when  the  coats  are  cut  from  the  back  of  the  eye,  the 
picture  of  a luminous  object  held  before  the  pupil  is  seen  ex- 
quisitely minute  and  distinct  on  the  bottom  of  the  eye. 

While  these  humours  have  each  its  distinct  character,  they 
possess,  in  proportion  to  their  density,  different  powers  of  re- 
fracting the  rays  of  light.  This  has  the  still  farther  good 
effect  of  correcting  the  aberration  of  the  rays  and  giving  the 
truest  colours,  as  well  as  the  most  correct  image  of  the  object 
presented  to  the  eye. 

If  the  lucid  anterior  part  of  the  eye  be  formed  too  prominent, 
or  if  the  lens  of  the  eye  have  too  great  a degree  of  convexity, 
or,  lastly,  if  the  size  of  the  ball  of  the  eye,  and  the  diameter 
of  the  vitreous  humour  in  the  axis  of  the  eye  be  unusually 
great,  then  the  person  does  not  see  distinctly  ; because  the 
powers  of  the  humours,  in  concentrating  the  rays  of  light,  are 
too  great,  and  the  image  of  the  object  is  not  formed  accurately 

on  the  retina,  but  before  it. 
Thus,  in  fig.  7.,  the  convexity 
of  the  cornea,  the  lucid  ante- 
rior part  of  the  eye,  or  the  fo- 
cal powers  of  the  lens,  being 
too  great  for  the  length  of  the 
axis  of  the  eye,  the  image  is 
formed  at  a before  the  rays 
reach  the  surface  of  the  re- 
tina ; and  after  coming  accu- 
rately to  the  point,  they  again 
begin  to  diverge  ; which  di- 
verging rays,  striking  the  sur- 
face of  the  retina,  give  the  in- 
distinct vision  of  a near-sight- 
ed person.  But  as  this  indis- 
tinctness of  vision  proceeds 
from  no  opacity,  but  only  the 
disproportion  of  the  convexity 
of  the  eye  to  the  diameter,  th$ 
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defect  is  corrected  by  the  concave  glass,  A fig.  8. ; for,  the 
effect  of  this  glass  being  the  reverse  of  the  convex,  it  causes 
the  rays  to  fall  upon  the  surface  of  the  eye,  so  far  diverging 
from  the  perpendicular  line,  (which  is  exemplified  in  fig.  1 .,) 
as  to  correct  the  too  great  convergence  caused  by  the  convexity 
of  the  humours.  But,  when  a near-sighted  person  has  brought 
the  object  near  enough  to  the  eye  to  see  it  distinctly,  he  sees 
more  minutely,  and,  consequently,  more  clearly  ; because  he 
sees  the  object  larger,  and  as  a person  with  a common  eye 
does,  when  assisted  with  a magnifying  glass  or  convex  lens. 

The  near-sighted  person  sees  distant  objects  indistinctly ; 
and  as  the  eye,  in  consequence,  rests  with  less  accuracy  upon 
the  surrounding  objects,  the  piercing  look  of  the  eye  is  di- 
minished, and  it  has  a dulness  and  heaviness  of  aspect. 
Again,  the  near-sighted  person  knits  his  eye-brows,  and  half 
closes  his  eye-lids  : this  he  does  to  change  the  direction  of  the 
rays,  and  to  correct  the  inaccuracy  of  the  image,  in  a manner 
which  may  be  understood  by  the  following  analogy.  If  we 
make  a card  approach  a stream  of  light  passing  through  the 
window,  it  will  so  attract  the  rays  of  light,  as  to  extend  the 
margin  of  the  figure  of  the  circular  spot  of  light  upon  the 
wall.  In  the  same  way,  when  a stream  of  light,  proceeding 
from  an  object  towards  the  eye,  is  made  to  pass  through  a 
small  hole,  the  circular  margin  of  the  hole  so  attracts  the  rays, 
as  to  produce  the  same  effect  with  the  concave  glass  ; by 
causing  the  rays  to  take  a direction  outward,  as  if  proceeding 
from  a nearer  object,  the  image  is  carried  farther  back  from  the 
lens  ; and  when  a near-sighted  person  peers  through  his  eye- 
lids, it  makes  the  rays  impinge  accurately  upon  the  retina.* 

The  effect  of  old  age,  is  gradually  to  reduce  the  eye  to  a 
less  prominent  state,  and,  consequently,  to  bring  it  to  the  re- 
verse of  the  near-sighted  eye. 

From  the  decrease  of  the  humours,  and  the  lessened  con- 
vexity of  the  cornea,  the  image  of  objects  is  not  formed  soon 
enough  to  impinge  accurately  on  the  retina,  the  rays  tend  to 
form  the  image  behind  the  retina,  as  we  see  in  fig.  9. 

* Short-fightednefs  may  be  produced  by  accidents.  Sometimes  I bave  known 
it  produced  by  a piece  of  glals  (ticking  in  the  cornea,  and  caufingvreat  inflamma- 
tion. Dr.  Briggs  mentions  the  cafe  of  an  old  man,  who  had  long  ufed  fpedtacles, 
becoming  fuddenly  fliort-fighted,  by  catching  cold,  and  he  was  afterwards  enabled 
to  read  the  fmallefl:  print  without  glafi'es.  In  general,  however,  it  is  by  fome  ac- 
cident, and  often  late  in  life,  that  we  become  fenfible  of  being  fhort-fighted ; and, 
in  this  cafe,  men  arc  very  apt  to  attribute  the  defedt  to  fome  particular  occurrence. 
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In  this  figure,  we  have  the  effect 
of  old  age  on  the  humours  represent- 
ed ; without  the  intervention  of  the 
glass  a,  the  rays  have  a direction 
which  would  form  the  image  at  some 
distance  beyond  the  retina,  as  at  B. 
But  by  the  convex  glass  a,  (which  is 
of  the  nature  of  the  common  specta- 
cles for  old  people,)  the  direction  of 
the  rays  of  light  is  so  corrected,  that 
the  image  falls  accurately  on  the  bot- 
tom of  the  eye. 

We  understand,  then,  whence  these 
opposite  defects  of  sight  arise  ; that, 
in  old  people,  objects  cannot  be  seen 
distinctly  when  near,  and,  in  short- 
sighted people,  they  cannot  be  seen 
distinctly  when  at  a distance.  We  see,  also,  why  old  age 
corrects  short-sightedness  by  gradually  reducing  the  convexity 
of  the  eye,  enabling  the  person  to  see  objects  farther  removed, 
until,  by  degrees,  he  comes  to  see  perfectly  at  the  distance  most 
convenient  for  the  common  affairs  of  life. 

It  has  been,  by  some,  thought  extremely  difficult  to  account 
for  the  image  appearing  to  us,  as  it  is  in  nature,  erect,  since  it 
is  actually  figured  on  the  bottom  of  the  eye  in  an  inverted  pos- 
ture ; but  the  terms  above  and  below  have  no  relation  to  the 
image  in  the  bottom  of  the  eye,  but  to  the  position  of  our  bo- 
dies and  the  surrounding  things.  When  I look  to  a tall  man’s 
face,  I direct  my  eyes  upward  ; I observe  his  situation,  as  it 
relates  to  an  ideal  area  before  my  eye,  or  to  a space  in  the 
sphere  of  vision. 

When  an  object  approaches  towards  the  eye,  the  diameter 
of  the  picture  on  the  retina  increases  in  the  same  proportion  as 
the  distance  between  the  eye  and  the  object  decreases  ; and, 
consequently,  it  decreases  in  the  same  proportion  as  the  dis- 
tance increases.  But  the  degree  of  brightness  of  the  picture  of 
an  object  on  the  retina  continues  the  same  at  all  distances,  be- 
tween the  eye  and  the  object,  unless  some  of  the  rays  of  light 
are  interrupted  in  their  progress  ; for,  as  the  advancing  object 
becomes  bright,  it  increases  doubly  in  length  and  breadth,  or 
quadruply  in  surface.  The  faint  appearance  of  remote  ob- 
jects, therefore,  is  occasioned  by  the  opacity  of  the  atmos- 
phere. 

There  is  nothing  more  astonishing  in  the  structure  of  the 
eye,  than  the  sensibility  of  the  expanded  nerve,  as  proved  by 
the  extent  of  the  changes  or  degrees  of  light  which  illuminate 
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visible  objects  ; or  the  great  degree  of  light  which  the  eye  can 
bear,  and  the  low  degree  of  light  at  which  objects  are  visible. 
Thus,  the  proportion  betwixt  the  degrees  of  light  illuminating 
an  object  by  the  sun,  and  by  the  moon,  at  any  equal  altitudes, 
is  calculated  at  90,000  to  1 .*  Again,  by  M.  de  la  Hire’s  cal- 
culation, we  see  the  sail  of  a windmill,  six  feet  in  diameter,  at 
the  distance  of  4000  toises.  The  eye  being  supposed  to  be  an 
inch  in  diameter,  the  picture  of  this  sail,  at  the  bottom  of  the 
eye,  will  be  the  eight  thousandth  part  of  an  inch,  which  is  the 
666th  part  of  a line,  and  is  about  the  66th  part  of  a common 
hair.  This  gives  us  an  idea  of  the  minuteness  of  the  structure 
of  the  optic  nerve. 

The  pupil  of  the  eye  is  formed  by  the  central  perforation  in 
the  iris  or  curtain,  which  hangs  before  the  lens.  This  body 
having  muscularity,  is  moveable ; it  dilates  or  contracts  the 
hole  or  pupil,  transmitting  the  rays  so  as  to  adapt  the  diameter 
of  the  stream  of  light,  darting  into  the  eye,  to  the  intensity  or 
degree  of  light.  If  a body  is  illuminated  but  faintly,  the  pupil 
is  (insensibly  to  us)  enlarged  ; and  a greater  quantity  of  the 
rays  are  allowed  to  be  transmitted  to  the  retina.  But  as  the 
convexity  of  the  pellucid  part  of  the  eye,  and  the  concentrating 
powers  of  the  lens,  remain  the  same,  the  size  of  the  image  is 
not  altered  by  this  dilatation  of  the  pupil,  but  only  the  strength 
of  the  image  or  picture  in  the  bottom  of  the  eye  is  increased. 

We  understand  that  the  rays  of  light  are  refracted,  when  they 
pass  out  of  one  medium  into  another  of  different  density. — • 
For  example,  the  rays  of  light  are  refracted  towards  the  per- 
pendicular line,  when  they  enter  the  cornea  of  the  human  eye  ; 
but  they  will  be  refracted  in  a very  small  degree  in  entering 
the  cornea  of  fish,  because  the  aqueous  humour  is  of  the  same 
density  with  the  fluid  from  which  the  rays  of  light  are  trans- 
mitted ; accordingly,  the  cornea  of  fishes  is  not  prominent  : 
this  would  limit  their  sphere  of  vision,  were  not  the  flatness  of 
the  cornea  counteracted  by  the  prominence  of  the  whole  eye, 
and  the  more  anterior  situation  of  the  crystalline  lens  ; a large 
pupil  and  long  diameter  of  the  eye  we  shall  afterwards  find  to 
be  necessary  to  the  distinct  vision  of  fishes.^ 

It  is  natural,  on  the  present  occasion,  to  inquire  into  the 
effects  of  the  several  humours  of  the  eye,  in  producing  in  those 

* See  Smith’s  Optics,  vol.  i.  p.  29. 

■f  Neither  fiih  out  of  water,  nor  other  animals  within  water,  can  fee  an  object 
diftinctly.  Divers  fee  objects  as  an  old  man  would  do  through  a very  concave 
glafs  put  near  to  the  eye  ; and  it  has  been  found,  that  the  convexity  of  fpedtacies 
for  divers  in  ttie  fea  muft  be  that  of  a double  convex  glafs,  equal  on  both  fides  to 
the  convexity  of  the  cornea.  The  neceffity  of  this  i?  plain  ; the  aqueous  humour 
being  of  the  fame  denlity  with  the  water,  there  is  in  it  no  refraction,  and  this  de- 
ficiency muff  be  fupjSJied. 
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who  are  short-sighted,  the  obscurity  arising  from  the  double 
appearance  of  small  and  shining  points.  This  is  prettily  ex- 
plained by  Jurin,  upon  Sir  Isaac  Newton’s  principle,  concern- 
ing the  fits  of  easy  refraction  and  reflection  of  light. 

The  horns  of  the  new  moon,  or  the  top  of  a distant  spire,  or 
the  lines  upon  the  face  of  a clock,  appear  double  or  triple,  and 
sometimes  much  more  multiplied,  to  a short-sighted  person. — 
The  same  appearance  will  be  given  when  an  object  is  held  too 
near  the  eye,  for  perfect  vision.  If  the  light  is  seen  through  a 
narrow  slit  in  a board,  and  the  board  is  brought  nearer  to  the 
eye  than  the  point  of  distinct  vision,  the  aperture  will  appear 
double,  or  as  two  luminous  lines,  with  a dark  line  between 
them  ; and  as  the  distance  is  varied,  two,  three,  four,  or  five 
dark  and  luminous  lines  will  be  observed.  There  are  many 
such  deceptions  in  viewing  luminous  bodies  ; all  of  them  pro- 
ceed from  the  same  cause,  which  is  this : — Before  Sir  Isaac 
Newton’s  philosophy  was  acknowledged,  it  was  the  received 
opinion,  that  light  was  reflected  from  the  surface  of  bodies  by 
its  impinging  against  their  solid  parts,  and  rebounding  from 
them  like  a tennis-ball  when  struck  against  a hard  and  resisting 
surface  : further,  as  they  saw  that  part  of  the  rays  of  light  were 
in  glass  reflected,  and  the  rest  transmitted,  they  conceived  that 
part  entered  the  pores  of  the  glass  and  part  impinged  upon  its 
solid  parts.  But  this  does  not  account  for  the  refractions  which 
take  place  when  the  rays  have  passed  the  glass,  and  are  about 
to  be  transmitted  into  the  air,  they  cannot  find  solid  parts  to 
strike  against  in  entering  the  air,  for  the  refraction  of  the  light 
is  greater  in  passing  from  the  glass  into  the  air,  than  from  the 
air  into  the  glass  ; and  if  water  be  placed  behind  the  glass,  the 
refraction  of  rays  passing  out  from  the  glass  is  not  increased 
but  diminished,  by  this  substitute  for  the  rarer  medium  of  the 
air.  Again,  when  two  glasses  touch  each  other,  no  refraction 
is  made  in  rays  passing  from  the  one  into  the  other.  To  ex- 
plain this,  Sir  Isaac  Newton  taught,  that  in  the  progress  of  rays 
of  light,  there  is  an  alternation  of  fits  of  easy  transition  or  re- 
flection ; or,  in  other  words,  that  there  is  a change  of  disposi- 
tion in  the  rays,  to  be  either  transmitted  by  refraction,  or  to  be 
reflected  by  the  surface  of  a transparent  medium.  Jurin  illus- 
trates this  opinion,  and  its  application  to  our  present  purpose, 
in  this  manner. 
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Suppose  that  a b d,  and  b d 
F,  are  mediums  of  different 
density,  and  that  their  surfaces 
are  interceded  by  the  line  b d ; 
again,  let  a be  a pencil  of  rays, 
which,  issuing  from  this  point, 
falls  upon  b a d,  as  the  refrac- 
ting surface  b a » is  convex, 
and  no  two  points  of  it,  from  a 
to  d,  are  equally  distant  from 
the  source  of  the  rays  A ; and 
as  the  rays  of  light,  in  their  pro- 
gress, alter  alternately  from  the 
fit  of  refraction  to  the  fit  of  re- 
flection, they  must  be  in  part 
refracted  to  the  focus  F,  and  re- 
flected in  the  direction  of  the 
dotted  lines  c e.  Thus,  if  the 
ray  a a happens  to  be  in  dispo- 
sition to  pass  through  the  medi- 
um b d f,  it  will  pass  on  to- 
wards the  point  f.  If  the  next 
ray  a b should  be  in  no  fit  to  be 
transmitted,  because,  being  in 
a degree  farther  advanced  from 
its  source  a,  it  has  changed  to 
the  fit  of  reflection,  then  it  will 
not  be  refracted  towards  the 
focus  f,  but  reflected  off  towards  c ; but,  again,  the  ray  a d be= 
ing  advanced  farther  from  its  source,  it  will  impinge  upon  the. 
surface  b d,  during  its  disposition  to  refraction,  and  will  con- 
centrate its  beams  at  F ; and  so  with  all  the  others,  alternately 
reflected  and  refracted. 

The  consequence  of  this  obstruction  to  the  equal  refraction 
of  light,  is,  that  the  image  formed  at  f is  feeble  ; but  still  it  is 
distinct  and  perfect ; because  the  transmitted  rays  are  regular- 
ly concentrated,  and  form  the  proper  focus.  But  if  the  con- 
verging rays  should  be  received  upon  a plain  before  they  ar- 
rive at  the  focus  f,  the  reflected  rays  of  light  will  have  left  spa- 
ces dark  where  they  would  have  fallen  by  refraction,  and,  con- 
sequently, distinct  luminous  circles  will  be  thrown  on  the  plain: 
again,  if  the  plain  surface  be  opposed  to  the  rays,  after  they 
have  formed  their  focus,  and  are  again  dispersing  after  having 
crossed,  the  same  unequal  effect  of  light  and  dark  circles  will 
be  thrown  on  it  ; though  now,  the  rays  of  the  right  side  of  the 
pencil  b d f,  will  form  the  left  of  the  pencil  f $ ir. 
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How  the  changeable 
state  of  the  rays  produ- 
ces the  indistinctness  of 
the  near-sighted  eye, 
may  be  understood  from 
this  (11.)  diagram.' — 
When  the  rays  A strike 
the  convex  surface  of 
the  cornea,  part  of  them 
will  be  reflected  from 
the  surface  of  the  cor- 
nea, in  the  direction  of 
the  lines  B B,  when  they 
will  consequently  strike 
upon  the  convex  surface 
of  the  lens  in  luminous 
rings,  these  rings  will  be 
still  farther  multiplied 
and  diminished  in  diam- 
eter, in  being  in  part  transmitted,  in  part  reflected,  from  the 
surfaces  of  the  lens  c,  and  vitreous  humour  d D.  These  effects 
of  the  alternate  disposition  of  the  rays  for  transmission  and  re- 
flection would  not  be  perceptible,  did  the  converging  powers 
of  the  cornea  and  lens  bring  the  focus  of  the  rays  exactly  to  the 
surface  of  the  retina;  but  as  the  focus  is  formed  at  e,  some  way 
before  the  retina,  the  rays  have  decussated  and  spread  out 
again  before  they  form  the  image  upon  the  bottom  of  the  eye. 
Instead,  therefore,  of  forming,  an  accurate  image,  they  are 
spread  out  into  concentric  circles  ; or  in  a lesser  degree,  the 
person  experiences  a confused  outline  of  the  object,  which  be- 
comes surrounded  with  several  rings  or  false  outlines.* 


* By/*  of  easy  tranftion , it  was  not  meant  by  Sir  Ifaac  Newton  that  the  rays 
muft  neceffarily  be  tranfmitted  through  every  pellucid  medium,  and  at  any  obli- 
quity of  incidence,  but  only  that  the  ray  was  more  eafily  tranfmitted  and  more 
difficultly  reflected  ; nor  was  it  meant  that,  during  its  ft  of  easy  refection , it  was 
abfolutely  incapable  of  being  tranfmitted,  but  only  more  readily  reflected  than 
'ranfmitted. 
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CHAP.  II. 


OF  THE  COATS  OF  THE  EYE. 

SpEAKING  generally,  and  without  considering  the  minuter 
divisions  of  anatomists,  we  may  say,  that  there  are  three  pro- 
per coats  of  the  eye,  viz.  the  sclerotic  coat,  giving 
strength ; the  choroid  coat,  being  the  vehicle  of  the  chief 
vascular  structure  of  the  eye  ; and  the  retina,  or  expanded 
nerve,  being  the  organ  itself.  These  are  the  proper  coats  of 
the  eye  ; but  there  are  others  which  may  be  called  the  partial  or 
accessory  coats,  being  those  which  do  not  completely  surround 
the  eye,  viz.  the  albuginea  and  conjunctiva.*  There  are 
others,  still,  which  are  called  capsular  coats ; and  these  are 
the  transparent  tunics  which  immediately  surround  the  hu- 
mours, as  the  capsule  of  the  lens  and  pellucid  membrane  of  the 
vitreous  humour. 

Although  many  of  these  coats  may  be  capable  of  being 
divided  by  the  art  of  the  anatomist,  either  by  the  knife,  by 
injections,  which  form  extravasation  between  their  layers,  by 
maceration,  or  by  the  chemical  action  of  fluids  ; yet  it  is  bet- 
ter, in  a general  enumeration,  to  take  a natural  division  and 
character,  than  to  enumerate  their  several  lamina. 

of  the  sclerotic  coat. 

The  sclerotic  coat  is  so  called  from  its  hardness.f  The 
sclerotica  and  cornea  are  often  considered  as  one  continued  , 
coat  investing  the  eye ; hence  they  say,  the  opaque  and  the 
lucid  cornea.  But,  although  these  parts  are  actually  in  union, 
yet  as  they  are  really  of  so  very  different  a nature,  we  must 
consider  them  apart,  and  treat  at  present  only  of  the  opaque 
white  sclerotic  coat. 

The  sclerotic  coat  is  a strong,  firm,  and  white  membrane, 
consisting  of  lamellae  firmly  attached  and  interwoven,  and  not 
capable  of  being  regularly  separated  by  maceration  ; it  has  the 
denseness  of  tanned  leather.  In  firmness,  whiteness,  opacity, 
and  the  little  appearance  of  vascularity,  it  more  resembles  the 
dura  mater  than  any  other  membrane  of  the  body. 

In  adults,  the  sclerotic  coat  is  stronger  and  firmer,  com- 

“ Colombier  Sandifort  Thes.  Differt. 

f B»ra  feu  fclerotica  ; Vefalius,  Rttvfch,  &c- 
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paratively,  than  in  the  fcfctus  ; the  cornea  less  so.  On  the  outer 
surface,  it  has  (towards  the  orbit)  a loose  cellular  membrane 
attached  to  it,  which  allows  the  motion  of  the  eye-ball.  Upon 
•the  fore  part,  it  is  invested  by  the  tunica  albuginea  or  tendinea. 
Upon  its  inner  surface,  it  has  a loose  and  soft  membrane 
which  connects  it  with  the  choroid  coat. 

In  birds,  and  the  tortoise,  the  posterior  part  of  the  sclerotic 
coat  is  thin  ; the  fore  part  of  it  is  split  into  laminae,  betwixt 
which  there  are  interposed  thin  plates  of  bone,* * * §  while  in  fishes 
it  is  in  part  cartilaginous,!  but  thin  and  transparent,  so  that 
there  appears  a very  beautiful  spotted  coat  beneath  it.  There 
are  also  seen  in  the  sclerotic  of  fishes  little  white  granules  like 
glands. 

The  vagina  of  the  optic  nerve  can  be  separated  into  two 
laminae;^  the  outer  one  is  observed  to  unite  intimately  with 
the  outer  part  of  the  sclerotic  coat,  while  the  inner  lamina  of 
the  vagina  is  continuous  with  its  inner  surface.  The  pia  ma- 
ter, too,  says  Zinn,  when  it  has  pierced  the  foramen  in  the 
sclerotic  coat,  along  with  the  substance  of  the  nerve,  expands 
upon  the  inner  surface  of  this  coat,  and  extends  even  to  the 
cornea,  and  forms  one  of  its  intimate  laminae.  This  must  be 
only  that  part  of  the  pia  mater  which  invests  the  optic  nerve, 
or,  more  strictly  speaking,  that  membrane  which  stands  in  the 
same  relation  to  the  nerve  that  the  arachnoid  coat  does  to  the 
brain  ; for  the  membrane,  which  sinks  into  intimate  union 
with  the  nerve,  accompanies  it  even  in  forming  the  retina.^ 

The  sclerotic  coat  is  the  great  support  of  the  globular  figure 
of  the  eye  ; it  defends  the  more  delicate  internal  structure 
from  slighter  injuries  by  its  strength,  and  from  the  progress  of 
inflammation,  by  being  of  a structure  but  little  vascular,  and 
not  prone  to  disease.  That  inflammation  which  we  see  to  be 

* Cuvier,  vol.  i.  p.  387. 

•f  Morgagni  Epift.  An.  xvi.  40.  Cuvier,  388. 

£ Ruysch,  Zinn. 

§ It  may  be  well,  in  this  place,  to  detail  at  once  the  opinions  of  the  chief  fup- 
porter  of  that  fcheme  of  the  coats  of  the  eye,  which  derives  them  all  from  the  in- 
verting membranes  of  the  brain  and  optic  nerve.  M.  le  Cat,  in  his  Traitedes  Sens , 
defcribes  them  thus: — When  the  optic  nerve  has  entered  the  orbit,  the  dura  ma- 
ter, which  furrounds  it,  fplits  into  two  laminae  ; the  external  one  attaches  to  the 
orbit,  and  forms  the  periofteum,  the  other  forms  the  vagina  of  the  nerve.  In  the 
angle  formed  by  thefe,  the  mufdes  of  the  eye  arife.  This  continued  {heath  of  the 
nerve,  he  continues,  expands  into  the  globe  of  the  eye,  as  the  mafs  of  glafs  is 
blown  into  a bottle.  The  dura  mater  of  the  nerve  is  expanded  into  the  cornea 
(viz.  fclerotica.)  The  fecond  envelope,  or  pia  mater,  forms  two  laminae;  the, 
one  is  applied  to  the  fclerotic  coat,  and  the  other  forms  the  choroid  coat.  The 
choroid  coat  divides  anteriorly,  and  forms  the  iris  and  ciliary  proceffes.  The  in- 
ternal medullary  part  of  the  optic  nerve  forms  the  retina.  Finally,  “ L’oeil  eft 
ires  evidemment  l’extremite  nerveufe  epanouie  bourfouflee  en  bouton  creux  &; 
ol^in  de  liqueurs.”  p.  158. 
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so  frequent  in  the  eye,  is  not  in  the  sclerotica,  but  in  the  ad- 
ventitious coat,  the  conjunctiva.  But  in  proportion  as  the  scle- 
rotic coat  resists  pressure  and  the  progress  of  disease  from 
without,  it  resists  the  swelling  of  the  parts  within  when  they 
become  diseased,  and  gives  the  greatest  torture. 

Of  what  importance  the  entireness  of  the  coats,  and  the 
uniform  resistance  of  the  humours  of  the  eye  is  to  the  healthy 
State  of  the  organ,  will  be  afterwards  examined. 

OF  THE  CORNEA. 

The  cornea  is  so  called,  from  being  firm,  transparent,  and 
composed  of  laminae.*  It  is  the  pellucid  circle  on  the  fore 
part  of  the  eye,  which  seems  variegated  with  colours  ; though 
this  is  a deception,  owing  to  its  perfect  transparency.  The 
circle  of  the  cornea  is,  however,  far  from  being  regular;  its 
margin  is  flat  towards  the  nose. 

The  cornea  consists  of  laminae  ; betwixt  which,  there  is  in- 
terposed a cellular  substance,  filled  with  a perfectly  pellucid 
fluidf.  These  cells  seem,  like  the  common  cellular  membrane 
of  the  body,  to  have  a free  communication  with  each  other,  so 
that  the  fluid  freely  exudes,  and  as  quickly  is  imbibed,  by 
maceration.  The  fulness  of  the  cornea,  with  the  perfect 
transparency  of  the  fluid,  gives  a brilliancy  to  the  eye,  and  is  a 
sign  of  health  ; the  reverse  dims  the  eye,  and,  with  the  fallen 
features,  accompanies  ill  health.  Steno  observed,  and  Petit 
confirmed,  the  factf,  that  the  pores  on  the  surface  of  the 
cornea  exuded  the  fluid  which  fills  the  cells  of  the  cornea  ; and 
that,  after  the  surface  was  carefully  dried  by  pressure,  the 
moisture  might  be  seen  to  form  in  drops  upon  the  surface. 
The  moisture  can  be  thus  forced  out  from  the  pores  of  either 
surface  of  the  cornea.§  This  moisture  becomes  dull  and 
clammy  on  the  approach  of  death,  and  forms  sometimes  a pelli- 
cle over  the  cornea.  The  laxity  with  which  the  laminae  of  the 
cornea  are  connected,  may  be,  in  some  measure,  demon- 
strated, by  taking  it  betwixt  the  finger  and  thumb  ; we  shall 
then  find,  that  the  layers  can  be  made  to  glide  very  freely  on 
each  other.  In  the  fcetus,  and  in  young  children,  the  cornea 
is  of  great  thickness,  and  resists  the  point  of  the  lancet  or 
scissors.  This  resistance  in  the  foetus  proceeds  from  a great 
degree  of  toughness,  while,  in  the  adult,  the  surface  of  the 
cornea  is  so  hard,  that  I have  often  seen  the  point  of  the  knife, 

* “ Cornu  modo  dura,  & cornu  inftar  in  laminas  dividi  radique  poteft."— 
Vesalius. 

f Subftantia  fpongiofa  Valfalvs, 

| See  alfo  Hovius,p.  82.  § Zinn. 
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in  extracting  the  cataract,  bend  upon  it.  This  turning  of  the 
elastic  point  of  the  knife  is  very  apt  to  give  a wrong  direction 
to  the  incision  ; and,  indeed,  this  occurred  to  me  in  my  first 
operation. 

There  is  a pellicle,  or  exceedingly  thin  coat,  which  by  ma- 
ceration, can  be  taken  off  from  the  surface  of  the  cornea. 
This  is  generally  understood  to  be  the  conjunctiva  continued 
over  it.  But  I cannot  help  expressing  myself  as  averse  to  the 
ideas  of  those  anatomists  who  consider  every  membrane, 
which  can  be  traced  from  another  by  dissection,  as  either  de- 
rived from  it,  or  in  any  way  allied  to  it.  This  can  surely  serve 
no  useful  purpose,  if,  as  here,  the  membranes  differ  in  their 
use ; are  changed  in  their  appearance  ; and  have  no  similarity 
in  structure,  function,  or  diseases. 

The  membrane  in  fishes,  analogous  to  the  adnata,  lies  loose 
over  the  cornea  ; and,  in  serpents,  it  is  thrown  off  from  the 
cornea,  with  the  scales  of  the  body,  and  remains  attached  to 
the  cast  skin  of  the  head  ; and  in  the  foetus  calf,  I have  forced 
the  blood  in  the  vessels  of  the  conjunctiva  into  vessels  passing 
over  the  surface  of  the  cornea. 

By  maceration,  I have  found,  raised  in  the  fluid,  a very 
delicate  and  transparent  membrane  from  the  inner  surface 
of  the  cornea  ; and,  after  long  continued  soaking,  the  whole 
cornea  can  be  taken  out  of  the  sclerotic  coat,  like  an  optician’s 
glass  from  its  frame. 

The  cornea  possesses  great  sensibility  ; although  much  of 
the  pain,  from  hard  bodies  flying  into  the  eye, is  to  be  attributed 
to  the  motion  of  the  eye-lids,  and  the  great  sensibility  with 
which  they  are  endued.  When  a splinter  of  glass  or  metal 
strikes  and  sticks  in  the  cornea,  inflammation  is  excited;  in 
consequence  of  this,  vessels  carrying  red  blood  strike  into  it, 
or  shoot  over  its  surface  in  a new  film  of  membrane.^  Petit 
thought  he  observed  first  in  a negro,  and  afterwards  in  a va- 
riety of  instances,  red  lines  in  the  cornea  ; which  he  conceived 
to  be  the  anastamosing  of  vessels.  There  are,  besides,  says 
he,  many  circumstances  which  argue  that  there  are  blood- 
vessels in  the  cornea.  When  the  eye  receives  a stroke,  there 
is  often  blood  effused  in  its  substance  ; abscesses,  also,  are 
found  within  it,  and  phlvctaenae  on  its  surface ; and  in  great 
inflammation  of  the  eye,  the  cornea  appears  red  ; which,  he 
supposed,  must  be  produced  by  the  same  cause  which  makes 

* I have  found  the  fpark  from  iron,  in  b lack  fin  iths  and  mafons  buried  in  the 
cornea  for  feveral  days,  (fome  authors  fay  months,)  without  exciting  pain  or 
much  inconvenience.  I have  alfo  more  than  once  picked  a little  black  Hough  from 
the  cornea,  miftaking  it  for  a piece  of  iron,  when  it  was  only  the  confequencc  of 
the  injury. 
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the  albuginea  red,  viz.  the  enlargement  of  its  vessels,  and  the 
circulation  of  red  blood.  But  we  must  not  imagine,  he  con- 
tinues, that,  in  the  natural  state,  red  blood  circulates  in  the  cor- 
nea ; for  the  vessels  are  not  to  be  seen  with  the  microscope  ; 
nor  are  they  penetrated  by  injection  ; nor  do  they  appear  in  the 
foetus  ; nor,  when  little  abscesses  are  formed  in  the  cornea  ; but 
only  when  violence  has  been  done  by  a stroke  upon  the  eye.  In 
an  eye  in  which  the  tunica  conjunctiva  was  most  minutely  in- 
jected, as  well  as  the  internal  vessels  of  the  eye,  I had  resolved, 
carefully  to  examine  the  structure  of  the  cornea  ; and  after  a 
long  maceration,  in  which  it  had  greatly  swelled,  I observed  a 
set  of  vessels  totally  distinct  from  the  extremities  of  the  minute 
blood-vessels.  The  minute  blood-vessels  which  were  inject- 
ed, stopt  abruptly  on  the  margin  of  the  cornea.  But  these  I 
now  mention  are  particular  ; they  are  in  great  profusion,  large, 
and  perfectly  pellucid  ; they  are  large  towards  the  middle  of 
the  cornea,  and  diminish  towards  the  margin.  Their  free 
communication  formed  a net- work  deep  in  the  thickened  sub- 
stance of  the  cornea.  The  size,  perfect  pellucidness,  and  inti- 
mate connection  of  these  vessels,  might  perhaps  incline  one  to 
call  this  a cellular  structure. 

Mr.  Home*  says,  that  an  irritation  on  the  edge  of  the  cor- 
nea, and  which  includes  the  tunica  conjunctiva,  will  produce 
greater  inflammation,  and  more  quickly,  than  a stronger  ex- 
citement would  produce  on  the  centre  of  the  cornea.  This  re- 
mark is  probably  from  observation  ; but  he  adds,  it  is  impos- 
sible that  the  vessels  of  the  cornea,  which  naturally  carry  lymph 
only,  or  serum,  can  be  made  to  carry  red  blood,  unless  the  irri- 
tation extends  to  some  neighbouring  part  supplied  with  red 
blood.  This,  certainly,  is  an  erroneous  idea;  for  the  little 
opacities  which  surround  spiculae  sticking  in  the  cornea,  the 
ulcerations  on  its  surface,  and  little  abscesses  within  its  layers,! 
are  the  effect  of  inflammation  of  the  part  modified  by  its  pecu- 
liar structure  ; and  these  will  all  take  place  while  the  margin 
of  the  cornea  remains  clear,  and  there  is  no  apparent  connec- 
tion of  inflammation,  or  of  vessels  with  the  conjunctiva. 

Vessels  attach  themselves  both  to  the  inner  and  to  the  outer 
surface  of  the  cornea  ; and  when  it  becomes  spongy  and  vascu- 
lar in  this  way,  little  can  be  explained  of  its  natural  structure. 
Thus,  the  pannus  and  pterygium  are  membranes  which  stretch, 
across  and  adhere  to  the  cornea,  while  the  iris  frequently  at- 
taches to  its  inside.  In  this  case,  the  cornea  becomes  spongy 

* Philos  Trans.  1797,  p.  20. 

+ Viz.  Onyx,  unguis,  an  abfcefs  between  the  lamina  of  the  cornea,  from  a fup  - 
pofed  refemblance  to  the  figure  of  a nail  pared  from  the  finger 
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thick,  and  vascular ; and,  when  cut,  there  is  red  blood  in  it 
and  in  staphyloma,f  the  iris  is  generally  attached  to  the  cornea. 
I have  a preparation  in  which  the  form  and  character  of  the 
iris  is  entirely  lost ; it  is  extended  into  a reticulated  membrane 
which  lines  the  surface  of  the  extended  cornea. 

OF  THE  CHOROID  COAT. 

The  choroid  is  the  vascular  tunic  of  the  eye  ; it  is  so  called 
from  its  resemblance  to  one  of  the  membranes  of  the  secun- 
dines.  It  is  the  middle  coat  of  the  eye,  lying  betwixt  the  sclero- 
tic coat  and  retina.  Injections  show  it  to  consist  of  two  layers 
of  cellular  tissue  ; and  it  has  upon  its  inner  surface  a pigment, 
which  being  sometimes  firm,  might  be  taken  for  a membrane. 
It  was  Ruysch  who  observed  this  division  of  the  choroid  coat 
into  two  laminae  ; and  the  inner  one,  his  son  called  the  tunica 
Ruvschiana  : but  of  these  hereafter. 

Those  anatomists  who  supposed  the  sclerotic  coat  to  be  the 
production  of  the  dura  mater,  naturally  concluded,  that  the 
choroid  coat  was  derived  from  the  pia  mater  ; and  as  Ruysch 
found  it  to  be  divisible  into  two  laminae,  so  Sladius  found  the 
pia  mater  to  consist  of  two  membranes.  It  followed,  that  the 
one  lamina  of  the  choroid  coat  was  the  continuation  of  the  tu- 
nica arachnoides,  and  the  other  of  the  pia  mater  ; but  this  ac- 
count of  these  membranes  has  no  support  from  observation. — • 
Betwixt  the  pia  mater  and  choroid  coat,  there  is  no  resem- 
blance ; the  latter  we  shall  find  loaded  with  vessels  ; but  these 
vessels  are  peculiar,  and  minister  to  a secreting  surface.  The 
pia  mater  in  the  brain,  and  optic  nerve,  is  in  strict  union  with 
the  substance  of  the  brain,  and  supports  and  nourishes  it ; but 
the  choroid  coat  has  no  connection  with  the  retina  or  expanded 
nerve. 

There  can  be  no  better  mark  of  distinction  between  mem- 
branes than  their  degree  of  vascularity,  and  particularly  in  the 
manner  of  the  distribution  of  their  vessels.  The  choroid  coat 
is  most  particular  in  the  distribution  of  its  arteries  and  veins. 
The  great  arterial  vascularity  of  the  choroid  coat  is  to  be  seen 
only  after  a very  minute  injection,  and  the  venous  vascularity 
after  artificial  or  accidental  infarction  of  the  blood,  or  by  a suc- 
cessful injection  from  the  superior  cava  ; although  the  very 


* Pterygium,  is  a membrane  which  extends  over  the  cornea  from  the  canthus. 
Pan  n us,  is  a congeries  of  blood- veifels,  which  ex  tends  over  the  cornea,  and  is  lefs 
uniform  than  the  pterygium. 

fj  Staphyloma  uvea,  a protrufion  and  opacity  of  the  cornea  : which,  from 
the  lofs  of  tranfparency  and  the  general  appearance  of  the  tumour,  is  fuppofed  to 
referable  a grape. 
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great  vascularity  of  this  coat  was  known  to  our  oldest  writers, 
yet  the  appearance  of  these  vessels,  when  empty,  has  deceived 
many.  Morgagni'X:  and  Maitre-jean,  have  described  fibres 
which  they  affirm  to  be  distinct  from  the  vessels,  but  which 
prove  to  be,  in  fact,  the  appearance  presented  by  the  collapsed 
vessels. 

The  great  peculiarity  of  the  choroid  coat,  is  its  being  a secre- 
ting  membrane  ; by  which  I mean,  that  the  pigmentum  nigrum 
which  is  applied  to  the  medullary  lamina  of  the  retina  being  a 
secretion,  the  choroid  coat  has  necessarily  that  peculiar  struc- 
ture of  vessels  which  belongs  to  the  secreting  membrane.  This 
structure  has  enabled  anatomists  to  tear  it  into  laminae.  For 
that  part  of  the  choroid  coat  next  the  sclerotic  coat,  is  merely 
a vehicle  of  vessels  and  nerves,  and  is  a tissue  of  them  con- 
nected by  verv  fine  cellular  membrane.  The  internal  part, 
again,  is  organized  into  a secreting  surface,  and  is  the  tunica 
Ruyschiana.  I conceive,  that  the  division  into  the  choroid 
coat  and  tunica  Ruyschiana,  is  warranted  from  the  nature  of 
the  membrane,  as  the  divisions  of  the  coats  of  the  intestines 
are. 

Morgagni  says,  that  from  his  earliest  youth,  he  had  many 
proofs  that  the  choroid  coat  was  not  single  in  brutes ; he  asserts, 
also,  that  Franciscus  Silvius  and  Guenellonius  had  demonstra- 
ted the  double  laminae  of  this  membrane  before  Ruysch.'f'  Cer- 
tain it  is,  that  Ruysch  was  not  so  fortunate  in  ascribing  a use 
to  this  tunica  Ruyschiana.  He  supposed  that  it  gives  strength 
to  the  choroid  coat,  and,  by  bringing  a greater  afflux  of  arterial 
blood,  supplies  the  necessary  heat  to  the  otherwise  cold  hu- 
mours.:): 

Tapetum.  The  internal  surface  of  the  choroid  coat  has 
been  long  called  tapetum,  from  its  villous  or  fleecy  appear- 
ance, when  seen  through  the  microscope.  This  surface  in  the 
adult  is  of  a brown  colour  ; in  very  young  subjects  it  is  red  and 
bloody  ; and,  when  minutely  injected,  it  is  like  scarlet  cloth. — * 
It  is  by  this  vascular  surface  or  tapetum  that  the  black  pigment, 
which  is  laid  under  the  expanded  retina  in  the  human  eye,  is 
secreted. 

The  pigmentum  nigrum.  The  pigmentum  nigrum  is  the 
black  or  deep  brown  mucous  substance  which  lies  between  the 
choroid  coat  and  retina.  It  is  of  a nature  to  be  washed  away 

* Morgagni  Epift.  Anat.  xvii.  2. 

■j-  Idem.  ibid.  3. 

j Quod  ad  ufum  tunicas  Ruyfehianas  attinet  crediderim  hanc  tunicam  inter  ce- 
teros  ulus  effe  deftinatam,  non  folum  ad  robur  choroideae,  verum  etiam  ut  a fan- 
guinis  arteriofi  majori  copia  requefitus  calor  tribus  humoribus  natura  frigidis  con- 
ciliaretur.  Ruyf.  Refponf.  ad  Chrift.  Wedelium,  p.  14. 
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with  a little  water  and  a soft  pencil.*  This  brown  taint  per- 
vades the  whole  texture  of  the  choroid  coat.  This  matter  is 
in  immediate  contact  with  the  medullary  pulp  of  the  optic 
nerve.  Its  use  is  apparently  to  stifle  the  rays  of  light  after  they 
have  impinged  on  the  sensible  surface  of  the  retina  ; for  we 
know  that  blackness  is  owing  to  the  absorption  of  the  light,  as 
whiteness  and  colour  are  the  reflection  of  it  from  the  surface  of 
bodies.  The  dark  colour  of  the  secreted  pigment  of  the  cho- 
roid coat  is,  in  some  measure,  peculiar  to-those  animals  which 
■see  in  the  brightest  light  of  day  ; but  is  wanting,  or  of  a bright 
reflecting  green  or  silvery  whiteness,  in  such  as  prowl  by  night. 
The  natural  conclusion*  therefore  ;is,  that  the  pigmentum  ni- 
grum subdues  the  intensity  of  the  impression,  while  the  reflec- 
ting colours  of  the  surface  in  animals  which  see  in  the  night, 
strengthens  the  effect  of  the  light  on  the  surface  of  the  retina, 
by  repelling  it.  As  fishes  have  the  other  provisions  for  seeing 
in  an  obscure  light,  they  have  also  this  of  the  reflecting  sur- 
face of  the  tapetum  : as  it  is  a secretion  of  the  villous  surface 
of  the  choroid,  we  see  why  it  becomes  somewhat  deficient  in 
old  men,  and  sometimes  wanting  in  the  degenerate  varieties  of 
animals  ; when  entirely  deficient,  the  blood  circulating  in  the 
vessels  of  the  choroid  coat  gives  a livid  redness  to  the  reflec- 
tions irom  the  bottom  of  the  eye.f 

Finally,  in  regard  to  the  choroid  coat,  we  have  to  understand 
that  it  consists  of  two  laminae : the  outer,  and  that  which  is 
hext  to  the  sclerotic  coat,  being  the  proper  choroid  ; the  inter- 
nal lamina,  the  tunica  Ruyschiana  : that  on  the  surface  of  the 
tunica  Ruyschiana,  there  is  a pile  or  fleece,  which  is  called  ta- 
petum : and,  lastly,  that  the  secretion  of  this  inner  surface  is 
a pigment,  which,  in  the  human  eye,  has  the  appropriate  name 
of  pigmentum  nigrum  ; but,  in  many  animals,  it  is  of  a silver, 
golden,  or  Isabella  colour  ; though,  in  my  apprehension,  the 
colour,  in  all  these  varieties,  depends  still  upon  a peculiar  se- 
creted matter. 

* I cannot  conceive  how  this  matter  fhould  be  confounded  with  the  tapetum 
or  tapis,  which,  as  the  name  implies,  is  the  villous  l'urlace  of  the  choroid  coat. — 
Tapetum  is,  properly,  cloth  wrought  with  various  colours ; and  the  analogy  was 
firft  ufed  by  the  French  Academicians,  in  their  account  of  the  diffedtion  of  a lion- 
efs.  “ The  membrane  which  is  put  into  the  bottom  of  the  eye,  and  laid  on  the  cho- 
roides,  which  we  call  the  tapetum,  was  of  an  Ilabella  colour,  intermixed  with  a 
greenilh  blue.  It  was  eafily  icparahle  from  the  choroides,  which  remained  entire, 
with  its  ordinary  thicknefs,  after  that  we  had  taken  away  the  membrane  which 
forms  the  tapetum.”  The  explanation  ol  this,  I fuppofe,  will  be  found  in  Morg. 
Epilt.  An.  xvii. 

f As  the  pigmentum  nigrum  is  a fecretion,  we  fhall  not  be  furprifed  to  find  it 
becohre  deficient  in  the  commencement  of  feme  difeafes  of  the  eye.  This  is  known 
by  the  poflibility  of  feeing  to  the  bottom  of  the  eye  : that  is,  the  choroid  coat  be- 
comes a refledling  furface,  and  throws  out  the  beams  like  a cat’s  eye.  See  Med. 
Obfer.  and  Enquiries,  vol.  iii.  p.  124. 
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OF  THE  CILIARY  PROCESSES. 

The  ciliary  processes  are  formed  of  the  anterior  margin  of 
the  choroid  coat  ; they  give  the  appearance  as  if  the  choroid 
coat,  at  the  anterior  part,  were  folded  inward  to  the  margin  of 
the  crystalline  lens  ; and,  as  if,  to  accommodate  it  to  this  sud  - 
den inflection,  it  had  been  plated,  and  not  regularly  contracted  ; 
at  least,  this  is  much  the  appearance  of  the  circle  of  ciliary  pro- 
cesses, when,  after  cutting  across  the  eye,  we  look  from  behind 
upon  the  lens  in  its  natural  situation.  In  this  view,  we  find  the 
pigmentum  nigrum  of  the  choroid  coat  continued  over  the  cili- 
ary processes,  which  gives  to  them  the  appearance  of  the  regu- 
lar plicae  of  the  choroid  coat,  converging  to  the  edge  of  the  lens, 
and  forming  altogether  a disk  round  it. 

When  the  black  paint  on  the  ciliary  processes  is  a little  wash- 
ed away,  and  when  we  attentively  examine  this  part,  we  find 
the  ciliary  processes  to  be  actually  little  oblong  plies,  which 
gradually  arise  from  the  choroid  coat  at  the  angle  of  its  inflec- 
tion, and  terminate  abruptly,  approximating,  but  not  attached, 
to  the  margin  of  the  lens.  When  the  paint  is  washed  entirely 
away,  the  whole  circle  of  these  processes  appears  evidently  to 
be  the  continued  choroid  coat. 

When  not  injected,  the  ciliary  processes  are  pale  and  loose  ; 
but  when  minutely  injected,  they  take  a perfect  scarlet  colour  ; 
they  resemble,  in  their  uninjected  state,  the  valvular-like  doub- 
lings of  the  villous  coat  of  the  stomach  and  intestines.  Before 
the  choroid  coat  is  inflected  towards  the  lens,  in  the  form  of  cil- 
iary processes,  it  forms  a firm  adhesion  to  the  sclerotic  coat 
near  the  circular  margin  of  the  cornea,  and  at  the  same  time  is 
united  firmly  to  the  root  of  the  iris.  From  this,  the  processes 
tend  inward,  and  a little  backwards  ; and  are,  at  their  internal 
extremities,  detached  from  the  iris  ; nor  are  they  attached  to 
the  margin  of  the  lens,  but  are  loose  and  floating. 

When  the  vitreous  humour  and  lens  fall  out  from  the  anterior 
segment  of  the  eye,  we  find  that  the  plicae  or  ciliary  processes 
have  left  their  impression  on  the  anterior  surface  of  the  vitre- 
ous humour,  and  also  on  the  intermediate  expansion  of  the  reti- 
na which  extends  before  the  membrane  of  the  vitreous  humour. 
This  circular  impression  of  the  ciliary  processes  is  called  by 
Haller,  striae  retinae  subject®  ligamento  ciliari.*  I have  called, 
this  impression  halo  signatus,  because  it  is  formed  of  a circle 
of  radiations,  formed  by  the  impression  of  the  ciliary  process- 
es, and  is  not  peculiar  to  the  retina,  but  the  retina  again  makes 


* Fafcie  v:i.  icon.  ocnl. 
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its  impression  on  the  membrane  of  the  vitreous  humour.  The 
furrows  and  doublings  of  the  anterior  part  of  the  retina,  form- 
ed by  the  impression  of  the  ciliary  processes,  Dr.  Monro  has 
called  the  ciliary  processes  of  the  retina  ; but,  for  my  part,  I 
think  this  a term  likely  to  confound  and  mislead  a student ; and 
we  might  as  well  speak  of  the  ciliary  processes  of  the  vitreous 
humour,  or  of  the  membrane  of  the  vitreous  humour,  since 
they  also  take  the  impression  of  the  ciliary  processes.* 

When  the  vitreous  humour  and  lens  are  taken  out  of  the  coats, 
we  see  also  that  the  ciliary  processes  have  left  the  stain  of  the 
fuliginous  paint.f  This  it  is  necessary  to  remark,  since  I have 
seen  students  confound  this  mark  with  the  ciliary  processes 
themselves.  The  ciliary  processes  are  of  a most  elegant  vas- 
cular structure.  Their  contorted  arteries  are  beautifully  re- 
presented in  Zinn’s  figure.  He  traces  them  from  the  extreme 
branches  of  the  choroid  coat ; but,  of  their  veins,  he  says  no- 
thing further  than  that  they  are  continued  from  the  branches 
of  the  vasa  vorticosa,  or  veins  of  the  choroid  coat.  The  points 
of  the  ciliary  processes  are  not  attached  to  the  lens,  but  float 
loose  in  the  posterior  chamber  of  the  aqueous  humour  but  at 
a little  distance  from  their  points,  they  adhere  to  the  retina, 
where  it  is  continued  over  the  anterior  part  of  the  vitreous  hu- 
mour. Through  this  attachment  only,  are  they  connected  with 
the  lens  ; for,  as  we  shall  find  presently,  the  retina  (as  a mem- 
brane, but  not  as  the  sensible  retina)  is  continued  over  the 
crystalline  lens.§ 

The  ciliary  processes,  collectively,  form  a circle  round  the 
lens,  which  I call  corona  ciliaris.  This  circle  forming  a per- 
fectly opaque  partition,  which  stifles  all  rays  that  might  other- 
wise be  transmitted  by  the  side  of  the  lens.  The  corona  ciliaris, 
or  ciliary  circle,  no  doubt,  serves  at  the  same  time  as  a connex- 
ion between  the  outer  and  strong  coats  of  the  eye  and  the  trans- 
parent coats  and  humours  ; for,  it  is  to  be  observed,  that,  ex- 
cepting the  connection  which  naturally  exists  betwixt  the  optic 
nerve  and  retina,  this  slender  hold  which  the  ciliary  processes 
take  of  the  expanded  retina,  is  the  only  attachment  betwixt  the 
humours  of  the  eye  and  the  proper  coats;. 

* Window  ufes  the  term  fulci  ciliares,  for  the  impreffion  on  the  vitreous  hu- 
mour. Zinn  calls  this  corona  ciliaris,  after  Camper  ; he  defcribes  them  well,  p.  75- 

f See  Morgagni  Epift.  Anat.  xvii.  n.  13,  and  Ruyfch  alfo,  “ Nonnulli  pro 
proceffu  ciliari  agnofcunt  pullas  pigmenti  nigri  reliquias,  membranulte  tenuiflimse 
humoris  criftallini  & vitrei,  & quafi  fibres  mentientes  oculo  fc.  aperto,  humoribuf- 
que  exemptis ; hat  autem  nil  funt  nifi  avulfe  particulas  pigmenti  nigri.”  Ruyfch. 
Thef.  An.  ii.  Aff.  1.  No.  xv. 

\ This  was  demonftrated  in  a particular  manner  by  Ruyfch  and  Morgagni. 

■§  Zinn  and  other  later  writers  have  entertained  the  idea,  that  the  adhefion  of 
the  ciliary  procelfes  to  the  membranes  covering  the  vitreous  humour  is  by  a kind  0% 
gluing,  rather  than  a union  by  cellular  membrane.  See  Zinn,  p.  75 
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In  regard  to  the  names  appropriated  to  this  part  of  the  eye, 
there  is  more  confusion  than  it  is  possible  to  believe.  It  is  ne- 
cessary to  attend  to  this  ambiguous  use  of  terms,  else  we  shall 
be  in  danger  of  misunderstanding  our  best  authors.  Vesalius 
considers  the  whole  as  a septum  betwixt  the  vitreous  and  pos- 
terior chamber  of  the  aqueous  humour ; but  he  seems  to  find 
much  difficulty  in  giving  it  an  appropriate  name.*  Fallopius 
and  Morgagnif  use  the  term  corpus  ciliare  for  the  whole 
circle  of  the  processes,  and  in  the  same  sense  that  I have  ven- 
tured to  use  corona  ciliaris.  It  is  a name  which  conveys  the 
idea  neither  of  the  shape  nor  of  the  substance  of  the  thing 
meant.  Ruysch  makes  great  confusion  by  his  use  of  terms  ; 
the  corona  ciliaris,  or  ciliary  body,  he  calls  the  ligamentum 
ciliare  ; and  the  lines  on  the  back  surface  of  the  iris,  he  calls 
processus  ciliaris  musculosus  ; or,  rather,  he  means  by  this, 
the  straight  fibres  of  the  iris 4 Duverney,  with  Ruysch  and 
Winslow,  following  Fallopius,  calls  the  corona  ciliaris  also 
ligamentum  ciliare.  But  the  ciliary  ligament  is  used  by  others 
in  a widely  different  sense,  viz.  for  the  circular  root  of  the 
ciliary  body  and  iris,  the  annulum  album  cellulosum,  or  the  fre- 
nula  membranoso  of  Zinn.  By  Hovius,  what  I have  called 
halo  signatus,  is  called  ligamentum  ciliare.  In  Haller’s  fifth 
figure  of  the  eye,  this  circular  root  of  the  ciliary  processes,  is 
called  orbiculus  ciliaris.  Maitre-jean,  Haller,  and  others,  call 
the  whole  body,  or  corona,  the  ciliary  circle.  M.  Ferrein, 
I’anneau  de  la  Choroide,  and  M.  Lieutaud,  denominated  the 
ciliary  processes  “ rayons  ciliares,’’  and  the  root  of  the  corona 
ciliaris  and  iris,  “ plexus  ciliaris.’’ 

* 0 Neque  mihl  uilum  occurrit  nomen  quod  ipfi  aptius  indam  quam  tunica; : aut 
fi  voles,  interftitii  vel  fepti  inter  vitreum  humorem  & eum  quem  albugineum  nun- 
cubamus  repofiti.”  Vefal.  vol.  i.  p.Jj8. 

f Epift.  Anat.  xvii,  XI. 

f Ruyfch  has  this  expreffion  ; “ Ligamentum  ciliare  neutiquam  effe  confideran- 
dum  tanquam  mufculum  ad  pupill®  et  humoris  criftallini  motum  deftinatum,  to- 
tumque  hoc  negotium  perfici  a proceiTu  ciliari  ut  et  a circulo  mufculari  pofterius  in 
confinio  pupillee  fito.”  Thes.  Anat.  ii.  xv.  See  alfo  the  explanation  of  fig.  iv.  of 
this  Thefaurus,  where  we  have  “ Iris  enim  eft  facies  exterior,  proceffus  lig.  ciliaris 
facies  interior. 
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OF  THE  IRIS. 

_L  HE  iris  is  the  coloured  circle  which  surrounds  the  pupil, 
and  which  we  see  through  the  transparent  cornea  of  the  eye. 
It  is  a membrane  hung  before  the  crystalline  lens.*  It  is  as  if 
perforated  in  the  middle  ; and  this  hole  in  the  middle  of  the 
iris  is  the  pupil  ; and  through  the  pupil  only  can  the  rays  be 
transmitted  to  the  bottom  of  the  eye.  When  we  hear  of  the 
dilatation, and  contraction  of  the  pupil,  we  have  to  understand 
the  action  of  the  iris,  which,  by  possessing  the  power  of  con- 
tracting and  relaxing,  holds  a controul  over  the  quantity  of 
light  transmitted  to  the  bottom  of  the  eye.  For  by  the  exten- 
sion of  this  membrane,  the  diameter  of  the  pupil  is  diminished, 
and,  by  contraction  of  the  membrane,  it  is  dilated.  This  mo- 
tion of  the  iris,  and,  consequently,  the  size  of  the  pupil,  is 
connected  with  the  sensation  of  the  retina  ; by  which  means, 
in  disease  of  internal  parts  of  the  eye,  it  is  often  an  index  to 
us  of  the  state  of  the  nerve,  and  of  the  possibility  of  giving 
relief  by  operation. 

The  iris  and  corona  ciliaris,  or  ciliary  processes,  are,  in 
general,  considered  as  being  the  two  laminse  of  the  choroid 
coat  continued  forward  and  split : the  internal  lamina  of  the 
choroid  forming  the  corona  ciliaris,  and  the  outer  one  forming 
the  iris.  The  former  I was  willing  to  consider  as  the  anterior 
margin  of  the  choroid  coat,  because  it  has  no  distinction  in  its 
structure  from  that  coat ; but  the  iris  I cannot  consider  as  the 
continued  choroid  coat : in  the  first  place,  because  I have 
found  it  fall  out  a perfect  circle  by  maceration  ; secondly , be- 
cause it  has  no  resemblance  in  structure  to  the  choroid  coat ; 
and,  chiefly,  as  by  its  power  of  contracting,  it  shows  a widely 
different  character  from  any  of  the  other  membranes  of  the 
eye. 

The  outer  surface  of  this  circular  membrane  gives  the  colour 
to  the  eye  during  life  ; and  from  its  beautiful  and  variegated 

* Winflow  and  Haller,  and  molt  of  the  old  anafomifts,  call  this  uvea  ; but 
molt  of  the  modern  anatomifts  follow  Zinn  and  Lieutaud,  in  calling  it  iris  ; 
though  Lieutaud  and  others  called  the  anterior  furface  only  iris,  while  they  ftill 
* continued  to  call  this  perforated  membrane  choroides,  or  uvea.  See  Lieut,  p.  1 17. 
Again,  others  call  the  poilerior  furface  of  the  iris  uvea,  from  its  likenefs  to  the 
dark  colour  of  a raifin ; and  the  word  iris  is  borrowed,  l fuppofe,  from  the  varied 
colours  of  the  rainbow. 
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colours,  it  has  gained  to  the  whole  membrane  the  name  of  iris. 
Haller  and  Zinn,  nearly  at  the  same  time,  explained  the  cause 
of  this  coloured  iris,  which  had  been,  till  then,  supposed  to  be 
occasioned  by  the  refraction  of  the  light  amongst  its  striss  and 
fibres. 

When  this  membrane  is  put  in  water,  and  examined  with 
the  microscope,  its  anterior  surface  is  seen  to  be  covered  with 
minute  villi.  The  splendid  colouring  of  the  iris  proceeds 
from  the  villi ; but  by  beginning  putrefaction,  the  splendid  re- 
flection fades,  as  the  brilliant  surface  of  the  choroid  of  brutes 
is  lost  by  keeping.  For  this  reason,  I imagine  the  colour  and 
brilliancy  of  the  iris  to  depend  on  the  secretion  of  these  villi. 
But  the  colour  of  the  iris  depends,  in  a great  measure,  on  the 
black  paint  upon  its  posterior  surface  shining  through  it  ; and 
the  black  and  hazel-coloured  iris  is  owing  to  the  greater  de- 
gree of  transparency  of  the  iris,  which  allows  the  dark  uvea 
to  shine  through  it. 

The  iris  is  acknowledged  to  be  the  most  acutely  sensible 
part  in  the  body.  We  have,  then,  to  expect  in  its  composi- 
tion, muscular  fibres,  and  to  account  for  its  acute  irritability 
and  sympathy,  by  a profusion  of  nerves  : again,  as  the  power 
of  the  muscular  fibre,  and  the  sensibility  of  the  nerve,  are 
both,  in  some  measure,  indebted  to  the  circulation  of  the 
blood,  we  may  expect  to  find  also  a profusion  of  vessels  in  the 
iris.  In  all  these  respects,  we  shall  find  the  iris  to  be  an  object 
of  admiration. 

OF  THE  MUSCULAR  FIBRES  OF  THE  IRIS. 

It  is  evident  from  a note,  under  the  head  corona  ciliaris, 
that  Ruysch  had  observed  two  sets  of  muscular  fibres  in  the 
iris  ; for,  under  the  name  of  ciliary  ligament,  he  describes  a 
set  of  radiated  fibres  which  go  from  the  ciliary  processes  to- 
wards the  circular  margin  of  the  pupil  : he  observed  also,  the 
circular  or  orbicular  fibres  which  run  round  the  margin  of  the 
pupil.  Winslow  says,  that  between  the  two  laminae  of  the 
uvea  (viz.  iris)  we  find  two  thin  planes  of  fibres,  which  appear 
to  be  fleshy  : the  fibres  of  one  plane  orbicular,  and  lying  round 
the  circumference  of  the  pupil,  and  those  of  the  other  being- 
radiated  ; one  extremity  of  it  being  fixed  to  the  orbicular  plane, 
the  other  to  the  great  edge  of  the  uvea.  Zinn  describes,  with 
much  minuteness,  radiated  fibres  (on  the  anterior  surface  of 
the  iris,)  but  does  not  consider  these  as  muscular  fibres  ; and 
he  confesses,  that  he  could  not  observe  the  orbicular  muscle 
which  Maitre-jean  and  Ruysch  had  painted.  Even  in  owls 
and  other  creatures,  having  a strong  iris,  he  could  not  discover 
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an  orbicular  muscle  ; nor  were  Haller  and  Morgagni  more, 
successful  in  this  investigation.*  Wrisberg  also  affirms,  that 
no  muscular  fibres  could  be  seen  in  the  iris  of  the  ox.  Dr. 
Monro,  on  the  other  hand,  adheres  to  the  opinion  of  the  mus- 
cularity of  the  iris  : he  describes  minutely  both  the  radiated 
and  sphincter  fibres.  Wrisberg  and  others  have  thought  they 
found  sufficient  proof  against  the  muscularity  of  the  iris,  in 
the  fact  of  its  not  contracting  when  the  light  falls  upon  its  sur- 
face. To  this  Dr.  Monro  answers,  that  the  colour  or  paint 
upon  the  iris  must,  like  a cuticle,  prevent  the  light  from  irri- 
tating the  iris.  I cannot  think  that  this  circumstance  should 
prevent  the  excitement  of  the  iris.  The  retina  is  in  a peculiar 
manner  susceptible  of  the  impression  of  light ; but  we  cannot 
wonder  that  light  should  not  stimulate  a muscle  to  contraction, 
when  we  have  every  proof  that  it  has  no  effect  on  the  most  de- 
licate expanded  nerve  of  the  other  senses. 

That  the  iris  is  to  be  affected  only  through  the  sensation  of 
the  retina,  or  perhaps  rather  the  effect  communicated  to  the 
sensorium,  we  have  sufficient  proof.  I have,  in  couching,  re- 
peatedly rubbed  the  side  of  the  needle  against  the  iris  without 
exciting  any  motion  in  it:  I have  seen  it  pricked  slightly  by  the 
needle  without  its  showing  any  sign  of  being  irritated  ; nay, 
what  was  too  a convincing  proof,  I have  seen  it  cut  by  falling 
before  the  knife  in  extracting  the  cataract:  in  this  last  instance, 
far  from  being  stimulated  to  contraction,  it  hung  relaxed.f 

It  is  evident,  then,  that  no  common  stimulus,  immediately 
applied  to  the  iris,  has  any  sensible  effect  in  exciting  it  to  con- 
traction ; and  that  it  is  subject  only,  in  a secondary  way,  to  the 
degree  of  intensity  of  light  admitted  to  the  retina.  The  move- 
ment of  the  iris  is  in  general  involuntary  ; but  terror  and  sud- 
den fright  affect  it.  In  some  animals,  particularly  in  the  par- 
rot, it  is  a voluntary  muscle.j:  As  an  object,  upon  which  we 

look,  approaches  the  eye,  the  pupil  contracts,  which  is  an 
effect  of  the  increasing  intensity  of  the  light  reflected  from  the 
object ; for,  as  the  object  advances,  it  fills  a greater  space  in 

* See  Zinn,  p.  89  and  90.  Morgagni.  Epift.  Anat.  xvii.  § 4.  Haller  and  Ferrein 
attribute  the  motion  of  the  iris  to  an  afflux  of  humours  in  its  veffels. 

f This  fa<5t  deftroys  the  hypothefis  of  M.  Mery,  of  the  Royal  Acad,  of  Sciences, 
that  the  ftraight  fibres  of  the  iris  are  little  cavernous  bodies,  and  that  the  action  of 
the  light  upon  the  retina  fwelled  and  elongated  them  fo  as  to  caufe  the  diminution 
of  the  fize  of  the  pupil  ; for,  by  this  cut,  they  muff  have  fallen  from  their  eredled 
Hate,  and  contracted  fo  as  to  have  dilated  the  pupil.  See  Acad.  Roy.  des  Sc. 
1704,  mem.  p.  261. 

| When  a cat  is  roufed  to  attention,  as  by  the  fcratching  of  a moufe,  it  dilates 
the  pupil,  which  allows  a ftronger  impreflion  on  the  bottom  of  the  eye  ; nay, 
whenever  pufs  flruggles  violently  to  get  loofe,  the  pupil  dilates,  which  may  fuf- 
ficiently  account  for  M.  Mery’s  cat  having  her  pupil  dilated  when  he  plunged  her 
under  the  water.  See  Acad.  Roy.  des  Sc.  1704,  mem.  261. 
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the  sphere  of  vision,  and  of  course  more  rays  flow  from  it  into 
the  eye. 

Nerves  of  the  iris.  The  iris  is  supplied  with  nerves  in 
great  profusion.  They  are  derived  from  the  long  ciliary 
nerves  which  run  forward  betwixt  the  cornea  and  choroid  coat 
towards  the  common  root  of  the  corona  ciliaris  and  the  iris. 
They  there  divide,  and  are  seen  to  pass  in  numerous  branches 
into  the  substance  of  the  iris.  In  the  substance  of  the  iris,  the 
branches  of  the  nerves,  from  their  extreme  minuteness,  are 
soon  lost  amongst  its  pale  fibres. 

Blood-vessels  of  the  iris.  I have  had  preparations 
which  showed  so  great  a degree  of  vascularity  in  the  iris,  that 
I was  ready  to  believe  its  action  to  be  produced  entirely  by  a 
vascular  structure  ; but  when,  on  other  occasions,  my  admira- 
tion was  excited  by  the  profusion  of  nerves,  and  I was  led  to 
observe  that  in  the  former  instances  they  had  been  obscured  by 
the  injection,  I could  not  but  allow  that  the  muscular  fibres 
might  have  been  obscured  as  the  nerves  were. 

There  are  four  arteries  sent  to  the  iris  : two  long  ciliary 
arteries  which  take  a long  course  on  the  outside  of  the  choroid 
coat,  and  two  lesser  and  anterior  arteries  which  pierce  the  liga- 
mentum  ciliare  from  without.  These  arteries  approach  the 
root  of  the  iris  at  four  opposite  points,  and  branching  widely 
form  a vascular  circle  round  the  root  of  the  iris,  viz.  the  larger 
circle  of  the  iris.  From  this  circle  branches  pass  off,  which 
run  with  a serpentine  course,  converging  to  the  edge  of  the 
iris  : here  they  again  throw  out  inosculating  branches,  which 
form  a circle  surrounding  the  pupil,  but  at  some  little  distance 
from  the  edge  of  the  iris — this  is  the  lesser  circle  of  the  iris. 
From  this  lesser  circle  there  again  proceed  minute  branches 
towards  the  edge  of  the  iris.* 

The  veins,  which  intermingle  their  branches  with  these 
arteries,  pass  some  of  them  into  the  vasa  vorticosa  of  the 
choroid  coat,  and  others  take  a long  course  betwixt  the  choroid 
and  sclerotic  coat,  accompanying  the  ciliary  nerves,  whilst 
some  branches  pierce  the  sclerotic  coat  at  the  root  of  the  iris^ 
and  become  superficial  upon  the  fore  part  of  the  eye. 


* See  Ruyfch  Epift.  Anat.  prob  xiii.  p.  31^ 
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PRACTICAL  REMARKS  DEDUCED  FROM  THE 
STRUCTURE  OF  THE  CHOROID  COAT  AND 
IRIS. 

The  choroid  coat,  ciliary  processes,  and  iris,  being  the 
most  vascular  parts  of  the  eye,  are  frequently  the  seat  of  dis- 
ease, and  administer  to  the  disorder  in  all  violent  internal  af- 
fections of  the  organ.  I had  always  conceived  these  parts  to 
be  chiefly  active  in  the  carcinoma  of  the  bulb  of  the  eye,  and  I 
had  lately  an  opportunity  of  observing  this  in  dissection.  In 
this  disease,  there  is  first  deep  pain  in  the  eye,  from  the  inflam- 
mation and  disorder  of  the  vascular  coats  ; and  often  the  effect 
of  the  increased  action,  within  the  eye,  is  known  from  its  ef- 
fects in  enlarging  the  veins  on  the  surface  of  the  eye-ball. — » 
These  vessels  being  active  in  their  natural  state,  are  very  apt 
to  become  diseased  when  disturbed  in  their  action  ; and  al- 
though we  frequently  see  the  eye  quite  sunk,  yet,  when  it  is 
burst,  and  the  vascular  coats  are  protuberant,  a cancerous  state 
of  the  eye  is  to  be  dreaded. 

When  the  eye  is  hurt  by  a blow  ; when  inflammation  spreads 
from  the  cornea  to  the  iris,  in  consequence  of  a small-pox  pus- 
tule ; when  an  ulcer  of  the  cornea,  or  an  incision  of  it  does  not 
heal  quickly,  but  allows  the  aqueous  humour  to  distil  out, 
and  consequently  the  iris  to  fall  in  contact  with  the  cornea  ; 
the  iris  adheres,  and  often  forms  staphyloma.  Thus  we  find 
staphyloma  to  follow  the  operation  of  extraction,  in  conse- 
quence of  the  iris  protruding  and  adhering  to  the  wound  : 
again,  in  staphyloma  from  small-pox,  by  the  adhesion  of  the 
iris  to  the  cornea,  while  the  cornea  is  extending  and  perhaps 
bursts,  the  iris  mixes  with  the  cornea,  and  gives  the  ugly  black 
and  mixed  colours  of  this  disease.  I have  a preparation  in 
which  the  cornea  had  greatly  dilated  ; the  iris  is  extended  like 
a black  net-work  upon  the  inner  surface  of  the  cornea  ; and  in 
the  usual  place  of  the  iris,  the  ciliary  processes  are  to  be  seen, 
The  iris  adheres  also  to  the  capsule  of  the  lens,  which  is  behind 
it,  and,  as  we  shall  presently  see,  close  upon  Jt.  I saw  it  in 
one  instance,  adhering  so  strongly  to  the  cataract,  that,  in  at- 
tempting to  depress  the  cataract  with  the  needle,  the  edge  of 
the  iris  was  turned  over  and  depressed  with  the  needle,  and 
the  regularity  of  the  pupil  was  destroyed  ; of  course,  here 
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there  could  be  no  permanent  depression,  without  previously 
cutting  this  adhesion. 

It  was  at  one  time  believed,  on  the  authority  of  many  ex- 
cellent anatomists,  that  the  vessels  of  the  iris  were  colourless, 
and  did  not  circulate  red  blood  : after  what  has  been  said,  it  is 
scarcely  necessary  to  mention  the  fallacy  of  this  opinion.**'  I 
have  seen  the  iris  cut  and  bleeding,  though,  not  profusely  as  I 
expected  ; the  small  quantity  of  blood  soon  coagulated  into  a 
dark  speck,  while  I expected  it  should  have  been  effused  in  the 
aqueous  humour. 

There  is  a circumstance  in  the  operation  of  extracting  the 
cataract  which  I have  seen  little  attended  to,  and  yet  it  is  suffi- 
ciently evident.  When  the  cornea  has  been  cut,  operators, 
disappointed  in  not  finding  the  cataract  protruded,  keep  the 
eye  staring  in  the  light,  and  press  the  ball  of  the  eye  ; but  while 
the  eye  is  thus  exposed  to  the  excitement  of  the  light,  the  pupil 
is  contracted,  and  the  lens  propelled  by  the  action  of  the  mus- 
cles ; and,  still  more,  by  the  pressure  made  on  the  eye-ball,  is 
in  danger  of  bursting  through  and  tearing  the  iris.  The  best 
operators  have  been  in  the  custom  of  shutting  the  eye-lids  the 
instant  the  incision  was  made  in  the  cornea ; by  this  means,  the 
eye  is  for  a time  supported  in  some  degree  during  the  violent 
spasm  of  the  recti  muscles,  and  the  iris  being  allowed  to  dilate, 
the  lens  is  protruded  into  the  anterior  chamber  of  the  aqueous 
humour  through  the  pupil,  and  is  ready  to  slip  from  under  the 
Cut  cornea,  when  the  eye-lids  are  again  opened.  By  this  means, 
if  the  incision  of  the  cornea  is  of  the  proper  extent,  the  lens  is 
not  extracted  but  is  protruded , by  the  action  of  the  muscles  of 
the  eye. 

It  is  very  necessary  for  us  to  remember,  that  all  the  parts  of 
the  eye  in  themselves  extremely  delicate,  are  kept  in  their  rela- 
tive places,  not  by  adhesions,  but  by  the  complete  support  they 
derive  from  the  globular  form  of  the  eye,  and  by  the  strength 
of  the  outer  coat  or  sclerotic  and  cornea.  To  this,  it  is  parti- 
cularly necessary  to  attend,  in  the  operation  of  the  extraction  of 
the  cataract  ; for,  as  soon  as  the  aqueous  humour  is  evacuat- 
ed, the  uniform  resistance  of  the  coats  of  the  eye  is  destroyed, 
and  the  muscles  surrounding  the  eye-ball  force  all  the  humours 
towards  the  incision.  It  is  this  circumstance  which  brings  the 
iris  into  great  danger  of  being  cut  when  the  knife  is  too  nar- 
row to  make  the  incision,  at  once,  by  pushing  it  through  the 
cornea  with  an  uninterrupted  motion  of  the  fingers.  For, 

° Dr,  Monro,  in  treating  of  this  fubject,  mentions  his  having  feen  a net-work  of 
veffels  covered  with  paint  darker  than  that  of  the  iris,  and  extended  from  the  iris 
upon  the  furface  of  the  lens  ; and,  in  another  inftance,  a ne  t- work  of  filaments 
palling  quite  acrpfs  the  pupil,  S«e  his  Difiertations,  p.  tog. 
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when  the  knife  is  not  broad  enough  to  cut  itself  out  by  moving 
it  uniformly  along,  the  aqueous  humour  escapes  in  the  endea- 
vour to  cut  downwards,  and  the  iris  is  protruded  so  as  to  fall 
under  the  edge  of  the  knife  ; nay,  with  a good  knife,  and  of  a 
shape  to  cut  itself  out,  and  at  the  same  time  adapted  to  make  a 
cut  in  the  cornea  sufficient  to  allow  the  escape  of  the  lens,  I 
have  seen,  in  consequence  of  a hesitating  manner  of  introdu- 
cing the  knife,  the  aqueous  humour  suffered  to  escape.  Now, 
observe  the  consequence  of  this  : — The  lens  being  pushed  out- 
wards by  the  contraction  of  the  muscles  on  the  eye-ball,  to- 
wards that  point  at  which  the  continuity  and  consequent  uni- 
form resistance  of  the  coats  were  broken,  the  margin  of  the  iris 
was  forced  under  the  edge  of  the  knife  and  cut,  as  I have  here 
represented. 


Fig.  12. 


The  margin  of  the  Iris  fallen  before  the  edge  of. 
the  knife  and  cut . 


A very  particular  effect  of  this  cut  upon  the  margin  of  the 
iris  is  to  be  observed. — When  the  incision  has  been  happily 
done,  the  lens  is  protruded  uniformly  through  the  pupil ; but 
when  the  iris  was  cut,  as  now  explained,  the  edge  of  the  lens, 
opposite  to  the  part  of  the  iris  which  was  cut,  was  forced  for  - 
ward ; the  lens  wras  turned  sideways,  -without  being  entirely 
displaced ; and  a great  part  of  the  vitreous  humour  was  allowed 
to  escape. 


( 173  ) 


CHAP.  V. 


OF  THE  RETINA,  AND  DIGRESSION  CONCERN- 
ING THE  SEAT  OF  VISION. 

THE  term  retina  has,  in  a modern  publication,  been  objec- 
ted to,  as  improperly  applied  to  the  inner  coat  of  the  eye. — 
Such  a term,  it  has  been  said,  may  well  be  applied  to  the  nerve 
expanded  on  the  lamina  spiralis  of  the  cochlea,  because  it  is 
there  formed  into  an  intricate  plexus  by  innumerable  joinings 
and  separations  of  its  component  parts  ; but  used  for  the  ex- 
panded nerve  of  the  eye,  the  term  retina  is  thought  improper.^ 
We  must  look  for  the  resemblance,  however,  which  justifies 
this  term,  not  in  the  medullary  matter  of  the  nerve,  but  in  its 
vessels.  “ Hanc  figuram  egregie  reprsesentat  dicta  tunica  re- 
tina cum  arteriolse  ceracea  materia  sunt  repletse.”j' 

The  retina  is  the  expansion  of  the  optic  nerve  ; the  immedi- 
ate seat  of  sensation,  and  the  most  internal  of  those  membranes 
which  are  called  the  coats  of  the  eye.  It  has  been  already  ob- 
served, that  there  is  a distinction  betwixt  a nerve  in  its  course 
from  the  brain  to  the  organ  of  sense,  and  where  it  is  actually 
expanded  and  adapted  to  the  reception  of  the  external  impres- 
sion. Before  the  optic  nerve  has  perforated  the  sclerotic  coat 
of  the  eye,  it  is  surrounded  with  a firm  sheath  ; and  its  sub- 
stance is  evidently  composed  of  bundles  of  fibres,  though  not 
so  coarse,  yet  like  those  of  the  nerves  in  the  other  parts  of  the 
body.  The  opacity  of  the  nerve  makes  it  have  little  the  ap- 
pearance of  vascularity,  but  when  the  body  of  the  nerve  is  made 
transparent,  it  becomes  like  a red  cord  ; so  necessary  is  it 
that  the  medullary  substance  of  the  nerve  be  supplied  with 
blood. 

The  stronger  sheath  which  surrounds  the  body  of  the  optic 
nerve  is  loose,  and  may  be  separated  into  lamella.  There  is  a 
more  delicate  membrane  which  immediately  adheres  to  the  sur- 
face of  the  nerve;  and  its  substance  is  formed  into  the  minute 
fasciculi  which  give  it  the  fibrous  appearance  by  a still  firmer 
intertexture  of  membrane.  This  interwoven  membrane  pro- 
ceeds, with  the  retina,  into  the  eye  ; the  other  sheaths  are  re- 

* Dr.  Monro’s  4toTreatifes. 

+ Ruyfch  Epift.  Anat.  xiii.  p.  14.  Quemobrem  fervare  adhuc  retin  x,  appelia- 
tionem  ft  non  ex  fibrarum  ut  certe  ex  vaforum  implicatione,  S*c.  Morgagni  Epift, 
Anat.  xvii.  § 43. 
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fleeted  off,  and  unite  with  the  sclerotic  coat.  Some  little  way 
from  the  back  part  of  the  eye,  the  arteria  centralis  retinae  pier- 
ces the  sheath  of  the  nerve,  plunges  into  the  centre,  and  passes 
into  the  eye  along  with  it.  If  the  optic  nerve  be  cut  near  to  the 
eye,  the  open  mouth  of  this  small  artery  may  be  seen  ; but  if 
we  make  our  section  some  way  removed  from  the  back  of  the 
eye,  it  will,  of  course,  not  be  seen.  The  artery  contracting  and 
leaving  a space  in  the  centre  of  the  nerve  when  thus  cut,  (or 
perhaps  it  was  the  open  mouth  of  the  artery  itself,)  was  observ- 
ed by  the  ancients,  and  by  them  called  the  porus  opticus,  be- 
cause they  were  ignorant  of  this  central  artery  of  the  retina.* 

Where  the  optic  nerve  is  about  to  enter  into  the  ball  of  the 
eye,  it  is  much  diminished  in  diameter  ; it  is  contracted  and 
condensed,  and,  at  the  same  time,  lays  aside  the  strong  coats. 
The  proper  nerve  then  perforates  a cribriform  lamina  in  the 
sclerotic  coat.  Within  the  eye,  the  filaments  seen  in  the  nerve 
are  no  longer  distinguishable  ; but  from  the  extremity  of  the 
nerve  the  fine  web  of  the  retina  is  produced. 

The  lamina  cribrosa,  and  the  delicate  fasciculi  of  the 
optic  nerve,  are  shown  in  this  manner  : after  making  a section 
of  the  eye,  wash  away  the  retina  from  the  extremity  of  the  op- 
tic nerve,  and  also  the  choroid  coat ; then  press  the  optic  nerve 
betwixt  the  finger  and  thumb,  when  the  pulp  of  the  nerve  will 
be  seen  to  protrude  through  the  foramina  in  the  sclerotic  coat 
like  white  points.  It  is  observed  by  Zinn,  that,  in  doing  this, 
there  is  a central  foramen  which  remains  unfilled  up  by  the 
compression  of  the  nerve.  This  is  the  hole  perforated  by  the 
arteria  centralis  retinae.f  Where  the  threads  of  nerves  are  ac- 
cumulated after  passing  these  foramina,  and  before  they  are 
finally  expanded  into  the  retina,  they  necessarily  form  a small 
cone  or  papilla.  This  conical  form  of  the  extremity  of  the 
optic  nerve  is  much  more  evident  in  some  animals  than  in 
others  ; but  in  a section  of  the  human  optic  nerve  we  may  also 
observe  it.rj: 

The  retina  is  a membrane  of  the  most  delicate  texture  of  any 
in  the  animal  body : it  is  transparent  in  the  recent  state,  and  so 
soft,  that  it  will  tear  with  its  own  weight.  In  spirits  and  weak 
acids,  it  becomes  opaque  and  firmer.  It  lies  expanded  over 

* Porum  opticum  Herop'nilus  et  omnis  ab  ea  antiquitas  dixit,  foramen  nempe 
quod  in  diffedto  nervo  de  vacua  arteria  fupereft.  Hali.  Arter.  Ocul.  Hill.  p.  42. 

f Zinn  de  oculo  humano,  p.  106.  Coni.  Reg.  Soc.  Scient.  Getting,  loc.  cit. 
About  30  foramina  have  been  obftrved  in  the  lamina  cribrofa.  See  Haller  Fafc, 
de  Arter.  Oculi,  p.  42. 

| Zinn.  *■  At  the  place  which  anfwers  to  the  infertion  of  the  optic  nerve,  we 
obferve  a fmall  depreflion,  in  which  lies  a fort  of  medullary  button  terminating  ip 
a point.”  Winftow,  p.  78. 
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the  vitreous  humour,  and  contiguous,  but  not  adhering,  to 
the  choroid  coat,  or  its  pigment.  The  retina  does  not  con- 
sist merely  of  the  expanded  nervous  matter,  but  has,  in  its 
composition,  a very  fine  membrane,  and  many  minute  vessels. 
When  the  retina  is  macerated  for  a considerable  time,  the  pulp 
of  the  nerve  can  be  washed  away,  and  there  remains  only  the 
reticulated  and  delicate  membrane  which  supports  the  vessels 
that  nourish  it.  But  though  the  pulp  of  the  nerve  may  be  dis- 
solved, it  cannot,  by  dissection,  be  freed  from  the  membrane 
which  supports  it.* 

I have  a preparation  which  more  resembles  some  of  Ruysch’s 
plates  than  any  I have  seen.  In  this  preparation,  the  nerve 
being  washed  away,  we  may  see  distinctly  the  whole  course  of 
the  arteria  centralis  retinae.  Of  this  preparation  I have  given 
an  engraving,  to  show  how  plentifully  this  organ  is  supplied 
with  red  blood  ; from  which  circumstance  we  may  learn  the 
strict  dependence  of  its  function  on  the  circulation,  and  deduce 
the  derangement  of  the  powers  of  vision,  as  a natural  conse- 
quence of  the  disordered  action  of  these  vessels. 

The  soft  medullary  matter  of  the  retina  is  towards  the  sur- 
face of  the  choroid  coat,  and  forms  there  a lamina,  which  ap- 
pears to  me  to  be  the  surface  of  the  nerve  upon  which  the  rays 
of  light  impinge.f  The  vessels  of  the  retina  run  upon  the 
surface  contiguous  to  the  vitreous  humour.:):  The  arteria  cen- 

tralis retinae  is  derived  from  the  ophthalmic  artery.  It  pierces 
the  optic  nerve,  as  we  have  already  observed,  and  enters  the 
eye  through  the  porus  opticus,  to  supply  the  retina.  But  the 
arteries  of  the  retina  do  not  always  enter  into  the  eve  in  one 
trunk  ; on  the  contrary,  sometimes  two  or  three  branches 

* “ PofTe  vere  meduUarem  retinae  laminam  removeri  ut  vafculofum  rete  mein- 
bran*  figuram  retineat,  alteramque  ab  altera  integrant  detrahi  ultra  hominurn 
artem  pofitum  efle  videtur  nec  ulli  unquani  contigilTe,  legere  me  niemini,  etfi, 
deleta  macerendo  medulla,  rete  vafculofum  laminam  pecuiiartm  referre  videatur. 
Ex  quibus  omnibus  elicio  retinam  effe  tunicam  fimplicem,  ex  ccllulofa  cor.flatam  : 
que  vafcula  et  fubflantiam  medullarem  fuflinet  etfi  duas  diverfas  oftetidat  facies 
alteram  vafculofam  interiorem,  alteram  medullarem  exteriorem.”  Zinn.p.  112. 

t “ C’eft  furtout  dans  les  poiffons  qu’il  eft  facile  de  diftinguer  et  meme  de  fe- 
parer  cesdeux  lames.”  Cuvier,  tom,  ii.  p.  419. 

The  opacity  of  the  outer  furface  of  the  retina  prevents  the  vafcularity  from 
being  apparent.  Albinus,  after  a very  minute  injection,  obferved,  that  when  he 
lifted  up  the  choroid  coat,  the  vafcularity  of  the  retina  was  not  feen  : “ Autem  de 
ea  aliquid  acuto  fcalpello  fubtiiiter  leviflimeque  deradens,  mox  conlpicio  vafa  im- 
pleta  multa  quae  l'ub  medulla  cujus  nimttum  portionem  deraferam  latuerant.’’ 
Albin.  An.  Acad.  lib.  iii.  cap.  xiv. 

| Dr.  Monro  has  thefe  words,  expreffive  of  an  oppofite  opinion  : “ The  whole 
appears  to  be  compofed  of  an  uniform  pulpy  matter,  on  the  outer  fide  of  which 
chiefly  veffels  are  difperfed,  fupported,  1 fuppofe,  by  a membrane  the  fame  or 
analogous  to  the  pia  mater.’’  410  Treatifes  on  the  eye,  ear,  &e 
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pierce  the  lamina  cribrosa,*  and  afterwards,  two,  three,  or 
four  principal  branches,  spread  out  on  the  circumference  of  the 
retina ; from  these,  the  ramifications  are  so  numerous,  that 
Ruysch  describes  them  as  constituting  the  membrane.f  Cor- 
responding with  the  arteria  centralis  retinae  in  the  adult,  there 
are  veins,  the  minute  extremities  of  which,  after  forming  con- 
nections with  the  veins  of  the  corona  ciliaris,  run  backwards 
on  the  inner  surface  of  the  retina  in  three  or  four  distinct 
branches.  These  uniting  into  a trunk,  perforate  the  lamina 
cribrosa,  and  become  the  socia  arteriae  centralis. 

Many  have  been  led  to  believe,  that  the  retina  terminates 
forward  on  the  roots  of  the  ciliary  processes,  as  others  have 
conceived  it  to  be  continued  over  the  fore  part  of  the  vitreous 
humour,  and  over  the  surface  of  the  lens  4 but  the  most  pre- 
valent opinion  is,  that  it  terminates  on  the  margin  of  the  lens. 

That  the  retina  extends  over  the  back  of  the  lens,  and  re- 
ceives there  the  impression  of  light,  is  very  improbable  ; but 
that  the  membrane  which  supports  the  retina,  is  continued 
over  the  lens,  is  demonstrable.  As  I have  just  said,  the 
retina,  I conceive  (with  Albinus,  M.  Ferrein,  and  others,)  to 
consist  of  two  distinct  parts,  viz.  the  medulla  of  the  nerve, 
and  a pellucid  membrane  supporting  it ,*  but,  however  reasona- 
ble this  conclusion  is,  I cannot  believe  that  these  portions  are 
to  be  separated  by  dissection.  It  is,  by  most  anatomists,  be- 
lieved, that  the  retina  passes  forward  betwixt  the  vitreous  hu- 
mour and  ciliary  body,  and  adheres  to  the  margin  of  the  lens. 
Now,  as  this  adhesion  is  not  a gluing  together  of  parts,  but 
a union  or  intermixture  of  membranous  filaments,  the  inter- 
change and  mingling  of  fibres,  we  may  safely  say,  that  the 
membrane  of  the  retina  is  continued  over  the  lens,  and  forms 
part  of  its  capsule.  The  opacity  of  the  retina  is  diminished 
at  the  root  of  the  ciliary  processes,  and  disappears  altogether 
at  the  margin  of  the  lens  ; and  here  it  is  not  only  changed  bv 
becoming  perfectly  transparent  and  allied  to  the  membranes  of 
the  humours,  but  it  becomes  also  distinguishable  from  the 
opaque  retina  by  a greater  toughness  and  strength.  The  con 
tinuity  of  the  retina  with  the  capsule  of  the  lens  is  more  ap- 

* Haller  loc.  cit.  Morgagni  Ep.  Anat.  xvii.  n.  44.  nor  do  they  always  pierce 
the  centre  of  the  nerve  exadtly.  Morgagni. 

f “ Iteratis  perl'crutiniis  reperio  oculis  armatis  arteriolarum  extrema  tarn  eflh 
numerofa  & tam  ardte  fibi  invicem  et  intricate  annexa  ut  peculiarem  reprefentent 
membranulam  ex  arteriolarum  extremis  conftitutam,  cui  conneftetur  didta  mt- 
dullofa  fubftantia.”  Ruyfch  Epift.  Anat.  xiii.  p.  .15. 

| Many  anatomifts,  Winflow,  Caflobohm,  Ferrein,  Lieutaud,  and  Haller, 
have  taught  that  the  retina  extends  over  the  great  convexity  of  the  lens,  or  that  v 
is  inferted  into  it.  Galen  believed  it  to  extend  over  the  lens.  For  an  impani:. 
hiftory  of  opinions,  fee  Morgagni  Epift.  Anat.  xvii.  47,  and  Zina,  114. 
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parent,  when  both  membranes  have  become  opaque  by  being 
immersed  inspirits  or  vinegar,  but  more  particularly  when  that 
opacity  is  produced  by  disease.  In  disease,  I have  found  the 
veins  of  the  retina  running  over  the  margin  of  the  lens,  and 
branching  on  its  posterior  convexity. 

Where  the  retina  lies  betwixt  the  vitreous  humour  and  the 
ciliary  processes,  it  is  plaited,  and  descends  into  the  interstices 
of  these  processes. 

When  we  take  off  the  sclerotic  and  choroid  coats  of  the  eye, 
by  dissecting  them  round  the  insertion  of  the  optic  nerve,  and 
fold  them  back,  carefully  preserving  the  retina  ; and  when  we 
have  taken  away  the  ciliary  processes  from  their  adhesion,  to 
the  fore  part  of  the  retina,  we  find  the  retina  to  form  a sac  sur- 
rounding the  vitreous  humour,  and  supporting  the  lens.  In 
all  this  surface,  the  membrane  is  smooth  and  uninterrupted.- — 
To  the  margin  of  the  lens  all  this  sac  is  opaque  ; because,  upon 
the  outside  of  the  retina,  is  the  opaque  pulpy  nervous  matter, 
but  the  coats  of  the  lens  are  transparent,  yet  continuous  with 
the  arachnoid  portion  of  the  retina.  When  these  parts  of  the 
eye  are  thus  dissected,  they  hang  all  together  by  the  optic 
nerve  ; viz.  the  lens,  the  vitreous  humour,  and  the  expanded 
matter  of  the  nerve  being  supported  by  delicate  and  pellu- 
cid membranes,  constituting  part  of  the  retina  ; and  the  organ 
is  divested  only  of  its  outer  apparatus  ; we  still  retain  within 
this  the  more  essential  and  important  parts. 


There  is  here  a natural  division  ; and  I am  willing  to  pause 
upon  this,  knowing  well  with  how  much  difficulty  the  student 
gains  a knowledge  of  the  minute  structure  of  the  eye,  when 
point  follows  upon  point  of  the  detail,  without  any  resting- 
place  or  mark  of  division  and  character.  All  within  the  con- 
nexions of  the  retina,  I shall  call  the  internal  globe  of  the 
eye,  as  distinguishing  it  from  the  outward  coats  of  the  eye  and 
parts  subservient  to  them.  A view  of  the  little  vascular  sys- 
tem of  these  internal  parts,  thus  classed,  will  show  how  strict- 
ly they  are  connected  together,  and  how  much  insulated  from 
the  other  parts. 

But  this  is  a subject  upon  which  we  cannot  venture,  until  we 
have  considered  the  nature  and  relative  situation  of  the  hu- 
mours of  the  eye. 
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DIGRESSION  ON  THE  SEAT  OF  VISION, 

M.  L’ Abbe  Marriotte  discovered  the  curious  fact,  that  where 
the  rays  fall  upon  the  centre  of  the  optic  nerve,  they  give  ns> 
sensation.  He  describes  his  experiment  in  this  manner  : — - 
“ Having  often  observed,  in  dissections  of  men  as  well  as  of 
brutes,  that  the  optic  nerve  does  never  answer  just  to  the  mid- 
dle of  the  bottom  of  the  eye  ; that  is,  to  the  place  where  the 
picture  of  the  object  we  look  directly  upon  is  made  ; and  that, 
in  man,  it  is  somewhat  higher,  and  on  the  side  towards  the 
nose;  to  make,  therefore,  the  rays  of  an  object  to  fall  upon  the 
optic  nerve  of  my  eye,  and  to  find  the  consequence  thereof  I 
made  this  experiment.  I fastened  on  an  obscure  wall,  about 
the  height  of  my  eye,  a small  round  paper,  to  serve  me  for  a 
fixed  point  of  vision  ; I fastened  such  another  on  the  side 
thereof  towards  my  right  hand,  at  the  distance  of  about  two 
feet,  but  somewhat  lower  than  the  first,  to  the  end  that  I might 
strike  the  optic  nerve  of  my  right  eye  while  I kept  my  left  shut. 
Then  I placed  myself  over  against  the  first  paper  and  drew 
back  by  little  and  little,  keeping  my  right  eye  fixed  and  very- 
steady  upon  the  same,  and  being  about  ten  feet  distant,  the  se- 
cond paper  totally  disappeared/’^ 

This  defect  in  the  vision  of  the  one  eye  is  corrected  by  that 
of  the  other  ; for  the  insertion  of  the  optic  nerves  being  to- 
wards the  side  next  the  nose,  no  part  of  an  image  can  ever  fall 
on  the  optic  nerve  of  both  eyes  at  once.  The  effect  of  vision, 
therefore,  is  observed  only  in  very  careful  experiments.  Ex- 
periments were,  however,  made  by  M.  Picard,  Marriotte,  and 
Le  Cat,  to  render  this  effect  produced  by  the  image  falling  on 
the  centre  of  the  optic  nerve  evident,  when  looking  with  both 
eyes.  Marriotte ’s  second  experiment  was  this  : place  two 
round  pieces  of  paper  at  the  right  of  your  eyes,  three  feet  from 
one  another,  then  place  yourself  opposite  to  them  at  the  dis- 
tance of  12  or  13  feet,  and  hold  your  thumb  before  your  eyes 
at  the  distance  of  about  eight  inches,  so  that  it  may  conceal 
from  the  right  eye  the  paper  that  is  to  the  left  hand,  and  from 
the  left  eye  the  paper  to  the  right  hand.  If,  now,  you  look  at 
your  thumb  steadily  with  both  eyes,  you  will  lose  sight  of  both 
the  papers. f The  novelty  of  such  a discovery  was  likely,  as 

* Vid.  Phil.  Trans.  No  35.  Smith’s  Optics,  Remarks  on  art.  87. 

+ Dr.  Smith  made  the  ftream  of  light  through  the  key-hole  of  a dark  chamber 
fall  upon  this  point  of  the  retina,  oppofite  to  the  termination  of  the  optic  nerve, 
but  he  found  it  quite  infenfible  even  to  this  degree  of  light.  M.  Picquet  alferts, 
that  very  luminous  objects  make  a faint  impreflion  on  the  centre  of  the  optic  nerve. 
But  Dr.  Prieftley  fays,  that  a candle  makes  no  impreffion  on  that  part  of  hts  eve. 
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frequently  is  the  case,  to  carry  men’s  minds  beyond  the  true 
point.  It  requires  time  for  such  facts  to  descend  to  their  level, 
in  the  scale  of  importance,  with  other  less  novel  observations. 
Marriotte,  upon  this  fact,  formed  a new  hypothesis  relating  to 
the  seat  of  vision.  We  have  observed,  that  the  choroid  coat 
and  pigmentum  nigrum  are  deficient,  where  the  optic  nerve 
enters  the  eye,  and  is  about  to  expand  into  the  retina.  He  fix- 
ed upon  the  most  unaccountable  supposition,  that  the  retina 
does  not  receive  the  impression  of  the  rays,  but  that  the  cho- 
roid coat  is  the  seat  of  the  sense.  In  support  of  this  theory,  he 
soon  found  other  arguments  than  those  arising  from  the  defi- 
ciency of  the  choroid  coat  at  the  entrance  of  the  nerve.  He 
saw  that  the  pupil  dilated  in  the  shade,  and  contracted  in  a 
more  intense  light : now,  says  he,  as  the  iris  is  a continuation 
of  the  choroid  coat,  this  is  a proof  of  the  great  sensibility  of 
that  coat : again,  the  dark  colour  of  the  choroid  coat  he  sup- 
posed to  be  well  calculated  for  the  action  of  the  rays  of  light, 
which  are  not  reflected  from  it  or  transmitted,  but  absorbed  ; 
while,  on  the  other  hand,  the  retina  is  transparent.  If  vision 
were  performed  in  the  retina,  says  Marriotte,  it  seems  that  it 
should  be  found  wherever  the  retina  is ; and  since  the  retina 
covers  the  whole  nerve  as  well  as  the  rest  of  the  bottom  of  the 
eye,  there  appears  no  reason  why  there  should  be  no  vision  in 
the  place  of  the  optic  nerve.  M.  Picquet  argued  in  opposition 
toMarriotte.  He  observed,  in  regard  to  the  fitness  of  the 
black  colour  of  the  choroides  for  the  action  of  the  rays  of  light, 
that  the  choroid  is  not  universally  black  ; that  there  are  many 
shades  of  difference  in  the  human  eye  ; and  that  it  is  black, 
blue,  green,  yellow,  or  of  a metallic  shining  surface,  in  a varie- 
ty of  animals.  He  conceived,  that  the  defect  of  vision  at  the 
insertion  of  the  nerve  is  occasioned  by  the  blood-vessels  of  the 
retina.*  He  observed,  also,  that  the  opacity  of  the  retina 
is  such,  as  necessarily  to  obstruct  the  transmission  of  the  rays 
of  light  to  the  choroid  coat.  M.  de  la  Hire  took  partin  this 
controversy.  He  considered  the  retina  as  the  organ  of  sight, 
although  a particular  point  of  it  is  not  susceptible  of  immediate 
impression  from  outward  objects  ; for,  says  he,  we  must  not 
conceive  sensation  to  be  conveyed  by  any  other  means  than  by 
the  nerves.  But,  observing  the  constitution  of  the  other  or- 
gan of  the  senses,  he  entertained  an  idea  that  the  retina  receives 
the  impression  in  a secondary  way,  and  through  the  choroides, 
as  an  intermediate  organ  , that,  by  the  light  striking  the  cho- 

* Againft  this  hypothefis,  the  fize  of  the  infenfible  fpot  was  urged  by  Marriotte. 
Bernuoilli  calculated  that  this  fpot  is  a circle,  the  diameter  of  which  is  a feventh 
part  of  the  diameter  of  the  eye,  and  that  the  centre  is  17  parts  of  its  diameter,  from 
he  point  oppofite  to  the  pupil  and  a little  above  the  middle 
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roid  coat,  it  is  agitated,  and  communicates  the  motion  to  the 
retina  ; and  we  find  that,  through  all  the  organs  of  the  senses, 
he  continues,  the  nerves  are  too  delicate  to  be  immediately  ex- 
posed to  the  naked  impressions  of  external  bodies. 

Another  objection  to  the  opinion,  that  the  retina  is  the  seat 
of  sensation,  has  been  lately  urged,  viz.  that  the  thickness  of 
this  coat,  together  with  its  transparency,  allows  of  no  particular 
surface  for  receiving  the  image  ; and  that  its  transparency 
would  cause  a partial  dispersion,  which  would  produce  a con- 
fusion in  vision.* 

If  these  opinions  require  serious  refutation,  we  have  it  in 
the  effects  of  the  diseases  of  the  retina,  optic  nerve,  and  brain. 
But  the  thalami  nervorum,  the  optic  nerve,  and  its  expansion 
into  the  retina,  seem  scarcely  to  have  ever  occurred  to  these 
speculators,  as  worthy  of  notice  in  this  investigation. 

The  following  appears  to  me  the  true  account  of  this  matter. 
It  is  demonstrated,  that  the  inner  surface  of  the  retina  is  a web 
of  membrane  conveying  vessels,  and  that  the  outer  surface  of 
the  retina  consists  of  the  pulpy-like  nervous  matter.  This 
latter,  then,  is  the  organized  surface  adapted  to  receive  the  im- 
pression of  the  rays  of  light.  At  the  point  where  the  optic 
nerve  comes  through  the  coats  of  the  eye,  there  is  no  posterior 
surface  peculiarly  adapted  to  receive  the  impression  of  light  ; 
and,  as  well  might  we  expect  the  optic  nerve  to  be  sensible  to 
the  impression  of  light  in  any  point  of  its  extent  from  the  brain 
to  the  eye,  as  at  this  ; for  here  the  inner  surface  of  the  retina 
only  is  formed  ; there  is  no  posterior  surface  upon  which  the 
rays  can  impinge.  The  doubts  regarding  the  cause  of  this 
spot  giving  no  sensation,  have  arisen  from  the  idea,  that  the  in- 
ternal surface  of  the  retina,  or  its  substance,  felt  the  impression 
of  the  rays  of  light. 

At  the  same  time,  it  is  evident,  that  the  choroid  coat,  and  its 
secretion,  is  in  a most  remarkable  manner  subservient  to  the 
retina,  as  the  instrument  of  vision  : for,  when  the  secretion  is 
black,  it  absorbs  the  rays  ; and  animals  which  have  such  a pig- 
mentum  nigrum,  see  best  during  the  full  day  : again,  when  the 
surface  is  of  a shining  nature,  it  repels  the  rays,  and  this  con- 
tributes to  strengthen  the  sensation  ; and  such  animals  are  fitted 
for  seeing  in  obscure  light : nay,  further,  if  the  surface  of  the 
choroid  be  coloured,  the  animal  will  see  objects  of  that  colour 
the  best,  because  the  colour  of  the  choroid  depends  upon  its 

• M.  Le  Cat  thought  that  the  pia  mater  was  the  fentient  part  of  the  nerve.  It 
was,  therefore,  a kind  of  confirmation  of  his  opinion  to  fuppofe  the  choroid  to  be  the 
feat  of  vifion,  as  he  teaches  that  the  choroid  coat  is  a production  of  the  pia  mater. 
He  conceived  that  the  retina  moderated  the  imprefiion  of  light  upon  the  choroid 
coat,  as  the  cuticle  dulls  the  imprefiion  on  the  papillx  of  the  tongue. 
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reflecting  more  of  the  coloured  ray,  than  of  the  others  of 
which  light  is  composed. 

But  as  animals  see  which  have  no  paint  on  the  choroid, 
neither  such  as  will  absorb,  nor  such  as  will  strongly  reflect  the 
rays,  and  which  have  merely  the  surface  of  the  choroid  with 
its  coloured  blood-vessels  in  contact  with  the  retina  ; so,  it  is 
evident,  that  it  is  not  the  deficiency  of  the  chbroid  coat,  nor 
the  want  of  the  black  paint  at  the  entrance  of  the  optic  nerve, 
which  prevents  the  sensation,  but  really,  that  there  is  here  no 
surface  formed  and  organized  to  receive  the  impression  of  the 
light  ; the  outer  surface  not  being  the  sensible  surface  of  the 
retina. 


FURTHER  OBSERVATIONS  ON  THE  RETINA. 

It  has  already  been  observed,  that  vision  is  the  combined 
operation  of  the  organ,  nerve,  and  brain  ; consequently,  the 
destruction  of  the  function  may  be  produced  by  disease  of  the 
retina,  of  the  optic  nerve,  or  of  the  brain.  Disease  in  the 
retina,  nerve,  or  corresponding  part  of  the  brain,  causing  to- 
tal blindness,  while  the  cornea  and  humours  of  the  eye  remain 
pellucid,  is  called  amaurosis.  It  is,  in  general,  to  be  con- 
sidered as  a paralytic  affection.  Amaurosis*  has  been  found 
to  follow  strokes  on  the  head  ; concussion  and  compression  of 
the  brain  ; blood  effused  within  the  skull ; or  tumours  pressing 
on  the  nerve  or  brain.']*  An  amaurosis  spasmodica  has  been 
enumerated  by  authors.  This  kind  of  blindness  has  been  sup- 
posed to  arise  in  consequence  of  the  stricture  of  the  optic  nerve 
by  the  origins  of  the  recti  muscles  ; as  far  as  I have  observed, 
no  action  of  these  muscles  can  affect  the  optic  nerve  before  it 
perforates  the  coats  of  the  eye.  If  it  were  to  be  attributed  to 
the  operation  of  these  muscles,  I should  rather  suppose  it  to 

* Amaurosis;  gutta  serena;  cataracta  nigra;  which  laft  name  is 
from  the  blacknefs  of  the  pupil  in  confequence  of  the  tranfparency  of  the  lens. 

t “ Ipfe  vidi  bis  in  puerulis  fcrophulofis  amaurofin,  etiam  fubito  ingruentcm : 
ledto  cadavere  inveni  glandulam  ftrumofam  nervis  opticis  incumbentem.”  Sausa- 
ges Nojbl.  From  many  obfervations,  we  find  that  tumours  and  extravafations, 
which  muft  comprefs  gradually,  do  yet  produce  an  inftantaneous  effedt. 

In  Bonetus,*  we  have  many  cafes  of  blindnefs  from  abfcefs  in  the  anterior  part 
of  the  brain  ; from  fluid  on  the  furface,  and  in  the  ventricles;  from  fteatomatous 
tumours ; from  coagulum  of  blood,  and  from  a hydatid  prefling  on  the  union  of  the 
optic  nerves ; and,  laftly,  from  a calculus  in  the  optic  nerve.  Blindnefs  from 
prefiure  upon  the  eye  and  its  difplacement,  and  confequent  elongation  of  the  optic 
nerve  by  an  encyfted  tumour  in  the  orbit,  with  gradual  recovery  after  operations. 
See  Med.  Ob.  and  lnquir.  vol.  iv.  p,  371. 

* r>e  Ocul.  Afledtibus,  Ob.  2. 
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be  occasioned  by  their  spasmodic  action  on  the  ball  of  the  eye, 
by  which  the  function  of  the  retina  might  be  disordered  ; but 
I think  it  is  more  probable  that  the  same  irritation  which  is 
acting  on  the  motatory  nerves  of  the  eye,  does,  in  this  in- 
stance, affect  also  the  optic  nerve  and  retina.  However,  dis- 
tention of  the  coats  of  the  eye,  by  increased  secretion  of  the 
humours,  destroys  the  sensibility  of  the  retina.  In  the  hydrop- 
thalmia,  there  is  in  the  beginning  a short-sightedness,  so  that 
objects  are  seen  only  when  near  the  eye.  Thus  far  we  might 
account  for  the  defect  of  vision  by  the  alteration  of  the  focus 
of  the  cornea  and  humours  ; but,  bye  and  bye,  as  the  eye  en- 
larges, as  it  becomes  turgid,  and  the  coats  more  distended, 
the  pupil  becomes  stationary,  and  the  vision  is  lost  before  the 
aqueous  humour  has  become  turbid.* 

The  connexion  and  sympathy  betwixt  the  retina  and  the 
viscera  of  the  abdomen  is  sometimes  very  particular  : I have 
seen  frequently  a proof  of  this  in  the  disorder  of  the  stomach 
having  an  immediate  effect  on  the  sensibility  of  the  retina. 
Allied  to  this,  but  greater  in  degree,  is  the  amaurosis  which 
attacks  hysterical  women  suddenly  with  head-ach  and  violent 
pain.  From  such  sympathy  of  parts  arise  the  amaurosis 
bilosa,  verminosa  intermittens,  arthritica,  &c.  Such  attacks  of 
blindness  have  been  found  to  alternate  with  convulsions.f 

The  amaurosis  is  a total  blindness,  while  there  is  a transpa- 
rency of  the  humours  and  coats  of  the  eye.  Amblyopia  is,  on 
the  contrary,  only  a partial  privation  of  sight,  with  a pellu- 
cid state  of  the  eye. 

Commencing  cataracts  and  opacities  of  the  cornea,  and  of 
the  humours  in  general,  give  occasion  to  spots  and  obscurities 
in  the  vision  but  we  have  at  present  to  consider  those  only 

* To  complete  fuch  a case,  we  may  further  obferve,  that  there  is  now  an  acces- 
fion  of  pain,  a tenfion  over  the  forehead  and  pericrania,  and  there  is  fometimes 
accompanying  it  a fwelling  and  infenfibility  of  the  fide  of  the  face.  So  luxation  or 
difplacement  of  the  eye,  by  tumours,  caufes  blindnefs,  by  extending  the  optic 
nerve  or  comprefling  the  eye-ball  and  confequently  the  retina. 

f The  following  is  an  ingenious  account  of  the  manner  in  which  this  may  be 
produced,  though  to  me  it  is  not  fatisfacWy  Non  infrequens  csecitas  poft  con- 
vulliones  graves  et  frequentes,  fed  a nemine  quod  feiam  redte  deferipta  caufa  ; 
hanc  non  ab  humoris  afHuxu  deduco,  ut  voluerunt,  fed  quia  in  magnis  illis  per 
paroxyfmas  convulfionum  partium  omnium,  et  oculorum  fimul  contorfionibus  in 
quibus  faepe  quoque  convulfi,  admodumque  exerti  et  inflexi  apparent,  attradlo  fic 
nimium  et  tenfo  nervo  optico,  illis  adnato  illoque  fimul  contorto  et  lxfo,  fpirituf- 
que  viforii  tranfitu  impedito,  oculos  vifione  privari  contingit,  atque  inde  provenire 
diligente  examine  & confideratione  invenimus.”  Platerus  Prax.  lib.  i.  c.  7. 

| Caligo  is  an  obscurity  in  the  vifion,  depending  on  obftrudtion  to  tbe  rays, 
from  opacities  before  the  pupil.  “Cataracta  opacitas  eft  ultra  pupillam.”— 
Amblyopia  and  Amaurosis  are  occafioned  by  the  difeafe  of  the  nerve,  or  con- 
fufion  from  the  focal  powers  of  the  humours  without  opacity  of  any  part.  But 
Cullen  extends  the  genus  caligo  to  all  obfeurities  caufed  by  opacity  : he  introdu- 
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which  depend  on  the  state  of  the  nerve*.  Errors  of  vision 
are  not  easily  to  be  distinguished  from  those  of  the  imagina- 
tion proceeding  from  the  brain.  Error  opticus,  or  Hallucina- 
cio,  from  delirium  : one  distinction  of  the  former  is,  that  we 
can  correct  the  deception  by  the  assistance  of  the  other  senses, 
while,  in  the  latter,  the  mind  is  diseased. 

Old  people  are  often  troubled  with  the  appearance  of  dark 
irregular  spots  flying  before  their  eyes.  In  fever,  also,  it  is 
very  common  to  see  the  patient  picking  the  bed-clothes  ; or 
catching  at  the  empty  air.  This  proceeds  from  an  appearance 
of  motes  or  flies  passing  before  the  eyes,  and  is  occasioned  by 
an  affection  of  the  retina,  producing  in  it  a sensation  similar 
to  that  produced  by  the  impression  of  images  ; and  what  is 
deficient  in  the  sensation,  the  imagination  supplies  ; for,  al- 
though the  resemblance  betwixt  those  diseased  affections  of  the 
retina  and  the  idea  conveyed  to  the  brain  may  be  very  remote, 
yet,  by  that  slight  resemblance,  the  idea,  usually  associated 
with  the  sensation,  will  be  excited  in  the  mind. 

M.  de  la  Hire  attributed  the  fixed  spots  to  drops  of  extra- 
vasated  blood  on  the  retina,  and  the  flying  ones,  to  motes  in 
the  aqueous  humours  ;f  but  we  shall  show  presently,  that  this 
apparent  motion  of  the  motes  before  the  eyes  may  be  a decep- 
tion. After  turning  round  upon  the  heel  for  some  time,  ob- 
jects apparently  continue  in  motion.  Dr.  Porterfield  suppo1- 
sed  this  to  proceed  from  a mistake  with  respect  to  the  eye, 
which,  though  it  be  at  rest,  we  conceive  to  move  the  contrary 
way  to  that  in  which  it  moved  before  ; from  which  mistake, 
with  respect  to  the  motion  of  the  eye,  the  objects  at  rest  will 
appear  to  move  the  same  way  the  objects  are  imagined  to 
move,  and,  consequently,  will  seem  to  continue  their  motion 
for  some  time  after  the  eye  is  at  rest.  How  superior  is  simple 
experiment  to  the  most  ingenious  speculation  ! Dr.  Porter- 
field is  presuming  in  all  this,  that  the  eye  is  at  rest  when  the 
body  is  stationary,  after  turning  round  rapidly  on  one  foot. — 

ces  the  words  “ ob  repagulum  opacum,  inter  objedfa  & retinani,”  while  Sauvage 
has  the  exprellion  “ repagulum  opacum  citra  pupillam.’’ 

* Pseudoblopsis  is  thus  denned  by  Dr.  Cullen  : “ Vifus  depravatus  ita  ut 
quae  non  exjftant  homo  fe  videre  imaginatur  vel  quae  exiftunt  aliter  videt  ac  re- 
vera  fe  habeanc” — under  thisgenusis  suffusio,  phantasma.  Under  this  defini- 
tion all  deceptions  from  refraction  of  the  rays  are  naturally  comprehended,  as  well 
as  from  the  imagination  limply  : a definition  comprehending  defects  of  vifion 
which  proceed  from  caufes  fo  very  diftindt,  is  an  obitrudtion  to  the  knowledge  of 
difeafes.  Sauvage  has  it  claffed  with  the  vefaniae,  viz.  G.  fuffufio,  hallucinatio 
vifus  circa  objedta. 

f “ Guttula  cruoris  retinae  infidens  et  nigricans,  omnem  lucent  intercipiet  unde 
phantafma  obfciirum  vel  nigrum ; verum  ft  dilutus  cruor  radios  rubros  tranfmir- 
tat  tunc  maculam  rubrant  videbit  reger  ut  omnia  trans  virrum  infpedfa  rubra  fun?,'’ 
Sauvage,  vol.  iv.  p.  28'. 
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But  the  fact  is,  that  the  eyes  continue  in  motion  after  the  body 
is  at  rest,  but  owing  to  a disorder  in  the  system  of  sensation  we 
are  not  sensible  of  it.  Dr.  Wells,  in  making  an  experiment,  in 
which  it  was  necessary  to  look  upon  a luminous  body,  was  seiz- 
ed with  giddiness,  and  he  found,  that  the  spot  on  the  retina,  af- 
fected by  the  great  excitement  of  the  luminous  body,  did  not 
remain  stationary,  but,  when  made  apparent  by  looking  upon 
the  wall  or  any  plane,  was  moved  in  a manner  altogether  dif- 
ferent from  what  he  conceived  to  be  the  direction  of  his  eyes. 
In  making  the  experiment  after  looking  some  time  at  a candle, 
and  then  turning  himself  round  till  he  became  giddy,  he  after- 
wards directed  his  eyes  to  the  middle  of  a sheet  of  paper,  he 
saw  the  dark  spot  (caused  by  the  former  brilliancy  of  the  can- 
dle on  the  retina)  take  a course  over  the  paper,  although  he 
conceived  that  the  position  of  his  eyes  remained  stationary. — ■ 
He  then  directed  a person  to  repeat  this  experiment,  and  then 
bade  him  look  steadfastly  to  him,  and  keep  his  eyes  fixed  ; but 
instead  of  keeping  stationary,  his  eyes  were  seen  to  move  in 
their  sockets  ; though,  of  this,  the  person  himself  was  quite  in- 
sensible. 

From  these  experiments,  we  may  conclude,  that  spots  which 
seem  to  move  before  the  eyes  are  not,  on  that  account,  solely 
to  be  attributed  to  opacity  of  the  humours  or  cornea,  since  the 
appearance  of  motion  may  be  given  to  those  motes,  though  oc- 
casioned by  an  affection  of  the  nerve  ; especially,  if  the  unu- 
sual sensation  be  attended  with  giddiness.  Giddiness,  how- 
ever, is  not  necessary  to  such  sensation  ; when  my  eyes  are  fa- 
tigued, and,  sitting  in  my  room,  I look  towards  the  window, 
I see  before  me  small  lucid  circles  which  seem  to  descend  in 
quick  succession  ; upon  attending  more  particularly  to  my 
eyes,  I find  them  in  perpetual  motion  ; my  eye  is  turned  gra- 
dually downward,  which  gives  to  the  spectrum  the  appearance 
of  descending : but  it  regains  its  former  elevation  with  a quick 
and  imperceptible  motion.  During  the  slow  inclination  of  the 
eye  downward,  the  motes  or  little  rings  seem  to  descend  ; but 
in  lifting  the  eye  again,  the  motion  is  so  quick,  that  they  are 
not  perceived.* 

* The  following  quotation  refers  to  this  fenfation  : — “ Aeger  in  raagna  luce 
conftitutus,  ut  plurinnint  prefbyta,  vel  oculis  nitidiflimis  gaudens,  continuo  praa 
oculis  obfervari  fibi  putat  pundla  lucida,  qua;  non  hue  et  illuc  volitant,  nec  a 
commoto  capite  agitantur,  ut  putat  la  Hire,  et  ejus  in  hoc  exferipto  Boerhaave  ; 
fed  conllanter  fi  oculus  immobiiis  remaneat,  deorfum  lentifiime  delabi  videntur  ; 
adeoque  veluti  pluvia  aurea  prx  oculis  eaque  deusa  cernitur  ; qua;  verticaliter  Tem- 
per defeendit  in  quacumque  capitis  pofitura,  five  eredta,  five  lateraliter  inclinata ; 
hoc  in  me  ipfo  expertus  per  annos,  obfervavi  in  aliis,  potiffimum  illis  qui  ftudio 
nodturno  indulferant,  ct  in  aegrotante,  qui  de  eo  fymptomate  ad  melancholiam 
fere  per  multos  annos  follicitus  erat.”  Sauvagcs.  This  appearance  has  been  at- 
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There  is  a kind  of  umbrae  seen  before  the  eyes  which  are 
occasioned  by  the  vessels  of  the  retina.  Of  this  kind  is  the 
suffusio  reticularis  of  Sauvages,  in  which  the  person  sees  um- 
brageous ramifications  which  strike  across  the  sphere  of  vision, 
and  are  synchronous  with  the  pulse,  showing  its  dependence  on 
the  full  and  throbbing  pulsation  of  the  head.  There  are  also 
corruscations  seen  before  the  eyes  in  consequence  of  a blow 
upon  the  eye  ball,  and  accompanying  violent  head-ach,  vertigo, 
phrenitis,  epilepsy,  &c.  Whatever  forces  the  blood  with  great 
violence  to  the  head,  as  coughing,  vomiting,  sneezing,  will 
cause,  for  the  instant,  such  corruscations,  by  means  of  the  dis- 
turbed circulation  through  the  retina. 

We  are  particularly  called  upon  to  attend  to  the  connection 
betwixt  the  iris  and  the  retina.  In  amaurosis,  the  sensibility 
of  the  retina  being  entirely  lost,  the  pupil  is  consequently  im- 
moveable and  dilated*.  But  we  must  recollect,  that  if  one  eye 
be  sound,  the  pupil  of  the  diseased  eye  follows,  in  some  degree, 
the  movement  of  the  iris  of  the  sound  eye.  If  one  eye  be  shut, 
the  pupil  of  the  other  eye  will  dilate  ; if  the  hand  be  put  over 
the  eye-lids  of  the  shut  eye,  the  pupil  will  still  further  di- 
latef. 

We  find  several  instances  of  vision  indistinct  during  full  day- 
light, and  perfect  in  the  crepusculum.  This  we  have  explain- 
ed by  the  dilatation  of  the  pupil  allowing  the  rays  of  light  to 
pass  the  partial  opacity  of  the  lens  ; it,  of  course,  has  no  con- 
nection with  the  disease  of  the  retina. 

There  are  also  instances  of  vision  being  more  than  naturally 
obscure  in  the  twilight,  which  is  owing  to  a degree  of  insensi- 
bility!. The  night  blindness,  however,  is  not  to  be  entirely  at* 

tempted  to  be  explained  upon  the  fuppofition  of  a very  fenfible  ftate  of  the  retina, 
which  perceives  the  gutula  exuding  from  the  pores  of  the  cornea,  and  which,  falling 
over  its  furface,  gives  the  appearance  of  their  defcending.  But  it  is  only  felt  when 
the  retina  is  exhaufted  or  difturbed  by  preffure  on  the  eye-ball.  See  Sauvages  Suffu- 
fio  Scintillans  & Suff.  Danaes. 

* There  are,  however,  cafes  of  Amaurosis  a mvosi,  in  which  there  is  a con- 
tracted and  immoveable  pupil,  and  children  are  horn  writh  an  infenfibility  of  the  or- 
gan in  which  the  pupil  is  not  greatly  dilated.  I would  be  willing  to  attribute  this 
peculiarity  of  the  pupil  and  apparent  amaurofts  in  newly-born  children  to  the  re- 
mains of  the  membrana  pupillaris. 

f The  fympathy  of  the  iris  with  the  retina  I do  not  conceive  to  be  immediate, 
but  through  the  intervention  of  the  brain  ; and  the  degree  of  dilatation  of  the  pu- 
pil, 1 fhould  hold  to  depend  on  the  ftrength  of  the  common  fenfation  of  both  eyes. 
By  this  only  can  we  account  for  the  fenfibility  of  the  retina  of  one  eye  affedling  the 
iris  of  the  other,  or  the  difturbance  of  the  brain, in  comatofe  difeafes,  deftroying  the. 
fympathetic  connexion  betwixt  the  retina  and  pupil. 

± Eft  immanis  differentia  inter  fplendorem  et  adlivitatem  luminis  candela  et 
lunse:  luminis  folaris  vis  eft  ad  vim  luminis  candela  16  pedes  diftantis,  obfervante 
B.  Bonguer  ut  11664  ad  1 ; er  ad  lumen  lun<e  in  pleni  lunio,  ut  174000 ad  1 ch> 
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tributed  to  a degree  of  continued  insensibility  in  the  nerve. — - 
The  attacks  are  irregular,  and  allied  to  the  intermitting  amau- 
rosis. It  has  been  epidemic,  and  the  following  cases  seem  to- 
ally  it  with  the  paralytic  affections. 

CASE  I.  OF  NYCTALOPIA,  OR  NIGHT-BLINDNESS,  BY  DR. 

HEBERDEN. 

A man,  about  30 years  old,  had,  in  the  spring,  a tertain  fe- 
ver, for  which  he  took  too  small  a quantity  of  bark,  so  that  the 
returns  of  it  were  weakened  without  being  entirely  removed  ; 
he  therefore  went  into  the  cold  bath,  and  after  bathing  twice, 
he  felt  no  more  of  his  fever.  Three  days  after  his  last  fit,  be- 
ing then  employed  on  board  of  a ship,  in  the  river,  he  observ- 
ed, at  sun-setting,  that  all  objects  began  to  look  blue,  which 
blueness  gradually  thickened  into  a cloud,  and  not  long  after 
he  became  so  blind  as  hardly  to  perceive  the  light  of  a candle. 
The  next  morning,  about  sun-rise,  his  sight  was  restored  as 
perfectly  as  ever.  When  the  next  night  came  on,  he  lost  his 
sight  again  in  the  same  manner  ; and  this  continued  for  12  days 
and  nights.  He  then  came  ashore,  where  the  disorder  of  his 
eyes  gradually  abated,  and  in  three  days  was  entirely  gone.  A 
month  after,  he  went  on  board  of  another  ship,  and  after  three 
days  stay  in  it  the  night-blindness  returned  as  before,  and  last- 
ed all  the  time  of  his  remaining  in  the  ship,  which  was  nine 
nights.  He  then  left  the  ship,  and  his  blindness  did  not  return 
while  he  was  upon  land.  Some  little  time  afterwards,  he  went 
into  another  ship,  in  which  he  continued  ten  days,  during 
which  time  the  blindness  returned  only  two  nights,  and  never 
afterwards. 

In  the  August  following,  he  complained  of  loss  of  appetite, 
weakness,  shortness  of  breath,  and  a cough  ; he  fell  away 
very  fast,  had  frequent  shiverings,  pains  in  his  loins,  dysury, 
and  vomitings  ; all  which  complaints  increased  upon  him  till 
the  middle  of  November,  when  he  died.  He  had  formerly 
been  employed  in  lead-works,  and  had  twice  lost  the  use  of  his 
hands,  as  is  usual  among  the  workers  in  this  metal.  Medical 
Transactions,  published  by  the  College  of  Physicians  in  Lon- 
don, vol.  i.  p.  60. 


monftrante  D.  Euler  Mem.  de  l’Acad.  de  Berlin,  an  rjjo,  pag.  299.  non  miruen 
itaque  fi  vis  toties  major  fufficeret  ad  Jfuccutiendam  retinam  quam  tanto  minor  non 
afficicbat.  Sawjagcs  Amblyopia  Crcpnfcularis. 
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CASE  II.  OF  NYCTALOPIA,  BY  DR.  SAMUEL  PYE. 

Pye,  servant  to  a miller,  at  the  6th  mill,  on  the  Lime-house 
wall,  about  40  years  of  age,  came  to  me  October  2d,  1754,  for 
advice  and  assistance.  He  told  me,  that  about  two  months 
ago,  while  he  was  employed  in  mending  some  sacks,  near  the 
setting  of  the  sun,  he  was  suddenly  deprived  of  the  use  of  his 
limbs  and  of  his  sight.  At  the  time  he  was  attacked  with  this 
extraordinary  disease,  he  was  not  only  free  from  any  pain  in 
his  head  or  his  limbs,  but,  on  the  contrary,  had  a sensation  oi 
ease  and  pleasure  ; he  was,  as  he  expressed  himself,  as  if  in  a 
pleasing  dose  ; but  perfectly  sensible.  He  was  immediately 
carried  to  bed,  and  watched  till  midnight  ; at  which  time  he 
desired  those  who  attended  him,  to  leave  him,  because  he  was 
neither  sick  nor  in  pain.  He  continued  the  whole  night  totally 
blind  and  without  a wink  of  sleep. 

When  the  day-light  of  the  next  morning  appeared,  his  sight 
returned  to  him  gradually  as  the  light  of  the  sun  increased,  till 
it  became  as  perfect  as  ever  ; when  he  rose  from  bed,  his  limbs 
were  restored  to  their  usual  strength  and  usefulness,  and  him- 
self in  perfect  health. 

But  on  the  evening  of  the  same  day,  about  the  setting  of  the 
sun,  he  began  to  see  but  obscurely,  and  his  sight  gradually  de- 
parted from  him,  and  he  became  as  blind  as  on  the  preceding 
night ; though  his  limbs  continued  as  well  as  in  perfect  health  ; 
nor  had  he,  from  the  first  night,  any  complaint  from  that 
quarter. 

The  next  day,  with  the  rising  sun,  his  sight  returned  ; and 
this  has  been  the  almost  constant  course  of  his  disease  for  two 
months  past.  From  the  second  night,  the  symptoms  preced 
ing  the  darkness  were  a slight  pain  over  the  eyes,  and  a noise 
■in  his  head,  which  he  compared  to  a squashing  of  water  in  his 
ears. 

After  near  two  months  continuance  of  the  disease,  on  Sep- 
tember the  29th,  the  patient  was  able  to  see  all  night ; on  the 
3Qth  September,  October  1 and  2,  he  was  again  blind  all 
night  ; on  the  3d,  he  was  able  to  see  ; on  the  4th,  he  was  blind 
till  12  ; on  the  5th  was  blind.  From  this  he  had  no  return  of 
his  complaint  till  June  1755  ; from  which  time  till  the  3d  of 
October,  when  I again  saw  him,  he  had  three  or  four  attacks  ; 
from  the  3d  till  the  10th,  he  had  an  attack  every  evening. — He 
had  at  this  time  a purging.  I ordered  him  an  electuary  of 
bark  and  nutmeg,  which  succeeded  in  removing  the  blindness, 
'mt  the  diarrhoea  continued  wasting  him.  On  the  20th,  delirt- 
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um  came  on  ; on  the  21st,  he  became  deaf  ; he  died  on  the 
25th,  after  having  suffered  from  fever,  pain  in  his  bowels,  and 
continued  diarrhea  ; but  the  defect  in  his  eyes  never  returned 
after  the  10th.  This  man  had  clear  bright  eyes  : when  his 
sight  failed  him  the  pupils  were  enlarged  about  one-third  in 
diameter.  Medical  Facts  and  Inquiries,  vol.  i.  p.  111. 

Boerhaave  gives  us  an  example  ol  imperfect  vision,  from  a 
discordance  betwixt  the  contraction  of  the  iris  and  the  excite- 
ment of  the  retina  ; so  that  the  pupil  did  not  dilate  in  propor- 
tion to  the  decay  of  light.* 

When  inflammation  extends  within  the  eye,  or  when  the  re- 
tina is  excited  by  sympathy  with  the  ophthalmia  of  the  outer 
membranes,  it  may  happen  that  the  patient  is  totally  blind  dur- 
ing the  day,  and  yet  sees  on  the  approach  of  evening  ; because, 
from  the  sensibility  of  the  retina,  the  pupil  is  absolutely  shut, 
but  as  the  light  is  diminished  the  pupil  is  gradually  relaxed, 
and  the  obscure  light  admitted,  and  this  obscure  light,  from  the 
irritable  state  of  the  retina,  gives  a vivid  sensation  incompre- 
hensible to  the  by-standers.  Our  judgments  of  the  strength  of 
sensations  are  comparative  merely  ; when  we  have  been  ac- 
customed to  strong  impressions,  lesser  ones  are  disregarded. 
The  greater  light  destroys  the  capacity  of  the  retina  for  receiv- 
ing slighter  and  more  delicate  impressions  ; while,  on  the  other 
hand,  the  absence  of  light  reserves  to  us  the  power  of  seeing 
objects  the  most  faintly  illuminated.  We  are  every  day  be- 
coming more  acquainted  with  the  invisible  properties  of  light  ; 
and  we  have  frequent  experience  of  darkness  being  relative, 
and  that  what  we  should  call  total  darkness  is  very  often  but  a 
fainter  light.  One  man  will  see  distinctly,  when  another  is 
quite  deprived  of  the  power  of  discerning  objects.  A man  in 
prison  seems  to  have  the  light  gradually  admitted  to  him  ; and 
many  animals  are  in  quick  pursuit  of  their  prey,  while  we  arc- 
groping  our  way  with  the  assistance  of  our  other  senses. 

Animals  which  seek  their  prey  in  a light  which  is  darkness 
to  us,  have,  most  probably,  a greater  degree  of  sensibility  of 
the  retina.  But  they  have  also  a more  conspicuous  apparatus 
in  the  largeness  of  their  eyes,  and  the  dilatability  of  their  pu- 
pil, while  the  sensibility  which  this  provision  gives,  is  often 
guarded  from  the  light  of  day  by  the  membrana  medians,  and 
by  an  iris  capable  of  great  contraction.  Their  iris  possesses 
also  a great  power  of  contraction  in  narrowing  the  pupil  during 
the  day,  as  it  is  capable  oi  dilating  during  the  night,  to  the 

* In  old  people  there  is  an  obfeurity  of  vifion,  from  a diminifhed  fenfibility  of 
the  retina ; and  the  iris  does  not  take  a quick  fucceffion  of  contradiion  and  dilat'A- 
tiqrj  with  the  ch  ange  of  light- 
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■whole  extent  of  the  cornea.  In  the  human  eye,  also,  the  strict 
sympathy  between  the  iris  and  retina  is  a guard  to  the  latter. 
But  it  has  often  happened  that,  in  using  optical  instruments, 
the  retina  has  been  hurt  by  the  intensity  of  the  light  from  the 
concentrated  rays  : a lesser  degree  of  this  effect  we  have  given 
us  in  the  following  instance.* 

“ Being  occupied  in  making  an  exact  meridian,  in  order  to 
observe  the  transit  of  Venus,  I rashly  directed  to  the  sun,  by 
my  right  eye,  the  cross  hairs  of  a small  telescope.  I had  often 
done  the  like  in  my  younger  days  with  impunity  ; but  I suffer- 
ed by  it  at  last,  which  I mention  as  a warning  to  others.  I 
soon  observed  a remarkable  dimness  in  that  eye,  and  for  many 
weeks,  when  I was  in  the  dark,  or  shut  my  eyes,  there  appear- 
ed before  the  right  eye  a lucid  spot,  which  trembled  much  like 
the  image  of  the  sun  seen  by  reflection  from  water.  This  ap- 
pearance grew  fainter,  and  less  frequent  by  degrees,  so  that 
now  there  are  seldom  any  remains  of  it.  But  some  other  very 
sensible  effects  of  this  hurt  still  remain  : — For,  first,  the  sight 
of  the  right  eye  continues  to  be  more  dim  than  that  of  the  left ; 
secondly,  the  nearest  limit  of  distinct  vision  is  more  remote  in 
the  right  eye  than  in  the  other,  although,  before  the  time  men- 
tioned, they  were  equal  in  both  these  respects,  as  I had  found 
by  many  trials  ; but,  thirdly,  what  I chiefly  intend  to  mention 
is,  that  a straight  line,  in  some  circumstances,  appears  to  the 
right  eye  to  have  a curvature  in  it.  Thus,  when  I look  upon 
a music  book,  and,  shutting  my  left  eye,  direct  the  right  to  a 
point  of  the  middle  line  of  the  five  which  compose  the  staff  of 
music,  the  middle  line  appears  dim  indeed  at  the  point  to  which 
the  eye  is  directed,  but  straight ; at  the  same  time  the  two  lines 
above  it  and  the  two  below  it  appear  to  be  bent  outwards,  and 
to  be  more  distinct  from  each  other,  and  from  the  middle  line 
than  at  other  parts  of  the  staff  to  which  the  eye  is  not  directed. 
Fourthly,  although  I have  repeated  this  experiment  times  in- 
numerable within  these  16  months,  I do  not  find  that  custom 
and  experience  take  away  this  appearance  of  curvature  in 
straight  lines.  Lastly,  this  appearance  of  curvature  is  percep- 
tible when  I look  with  the  right  eye  only,  but  not  when  I look 
with  both  eyes  ; yet  I see  better  with  both  eyes  together  than 
even  with  the  left  eye  alone.” 

Herschel,  in  making  his  observations  on  the  sun,  found  the 
irritation  proceeding  from  the  red  rays  (being  those  of  the  rays 
of  light  which  have  the  property  of  producing  heat  in  the  great- 
est degree  ;)  he  found,  when  he  used  red  glass  to  intercept  the 
too  vivid  impression  of  light  on  his  eyes,  that  they  stopped  the 

* Viz.  by  Dr,  Reich 
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light,  but  produced  an  insufferable  irritation  from  the  degree  of 
heat.  But  when  he  used  green  glass,  it  transmitted  more 
light,  and  remedied  the  former  inconvenience  of  an  irritation 
arising  from  heat.  He  concluded,  that  in  the  darkening 
glasses  for  telescopes,  the  red  light  of  the  sun  should  be  entirely 
intercepted.  Boerhaave  mentions  an  instance  of  the  retina 
being  injured  by  the  long  use  of  the  telescope,  and  he  himself 
was  hurt  by  a similar  cause.  These  injuries  are  owing  to  the 
intrusion  of  light  highly  concentrated,  and  over  which  the  pu- 
pil has  no  command  ; it  is  a degree  of  intensity  which  the  or- 
gan is  not  prepared  to  counteract. 


CHAP.  VI. 


OF  THE  MEMBRANA  PUPILLARIS. 

The  membrana  pupillaris  is  an  extremely  vascular  mem- 
brane, which  is  extended  across  the  pupil  of  the  fetus.  It 
was  discovered  by  Haller,  Albinus,  Wachendorf,*  and  Dr. 
William  Hunter,  at  the  same  time  or  without  correspondence 
with  each  other.  Haller, f after  injecting,  with  oil  of  turpen- 
tine and  cinnabar,  a fetus  of  the  seventh  month,  saw  through 
the  cornea  the  vessels  of  the  iris  injected,  and  some  ramifica- 
tions from  them  produced  into  the  space  of  the  pupil.  From 
conviction  that  no  vessels  ramified  without  an  involving  mem- 
brane, he  naturally  concluded,  that  a membrane  was  drawn 
across  the  pupil  of  the  fetus,  though,  in  this  instance,  it  was 
about  to  disappear. 

In  several  other  fetuses  of  the  seventh  month  he  confirmed 
his  first  observation  ; and,  cutting  olf  the  cornea,  he  observed 
the  membrane  impelled  forward  by  the  humours  behind  like  a 
little  vesicle. 

Albinus,  in  his  first  book  of  Academical  Annotations,  thus 
describes  the  way  in  which  he  detected  this  membrane.  In 
the  same  child  in  whom  he  had  filled  the  vessels  of  the  crystal- 

* In  Commercio  Norico,  A.  1740,  hebd.  18.  as  quoted  by  Haller. 

■f  De  nova  tunica  pupillam  foetus  daudente.  Oper.  minor. 


OF  THE  MEMBRANA  PUPILLARIS.  191 

line,  he  also  first  observed  the  membrane  which  closes  the 
pupil,  and  in  which  the  vessels  were  injected  that  came  from 
the  margin  of  the  pupil.  Upon  looking  through  the  cornea, 
he  could  see  no  distinction  of  parts,  but  all  seemed  vascularity. 
He  conceived,  at  first,  that  these  were  the  vessels  of  the  uvea, 
and  that  it  had  quite  contracted  and  had  shut  the  pupil ; then 
that  they  were  the  vessels  of  the  capsule  of  the  crystalline 
lens  ; but  having  cut  into  the  eye,  he  iound  it  to  be  this  mem- 
brane. Dr.  Hunter,  speaking  of  this  membrane,  and  of 
Albinus’s  claim  to  the  discovery,  says,  “ In  justice  to  this 
great  anatomist,  I must  declare  that  I believe  this,  both  be- 
cause he  asserts  it  and  because  I know  from  the  circumstances 
it  was  hardlv  possible  he  could  miss  taking  notice  of  it  in  that 
child.”  “ I have  always  observed  (he  continues,)  both  in  the 
human  body  and  in  the  quadruped,  that  there  is  a great  resem- 
blance to  one  another  in  the  vessels  of  the  capsula  cristallini 
and  of  the  membrana  pupillse.  In  an  injected  foetus,  I always 
find  both  nearly  in  the  same  state  : if  one  be  filled  only  with 
the  blood  that  is  drove  before  the  injection,  so  is  the  other  ; if 
one  be  filled  partly  with  injection,  and  partly  with  blood,  the 
other  is  in  the  same  condition  ; if  one,  by  good  fortune,  be 
finely  and  minutely  filled  by  injection,  the  other  is  so  too  j if 
one  be  burst  by  extravasations,  the  other  is  commonly  in  the 
same  state ; and  when  the  foetus  is  so  near  its  full  time  that  the 
one  cannot  be  injected,  neither  can  the  other.”* 

Dr.  Hunter,  speaking  further  of  the  artery  of  the  crystalline 
capsule,  says,  “ that  it  does  not  terminate  at  the  great  circle  of 
that  humour.  Its  small  branches  pass  that  circle,  and  run  a 
very  little  way  on  the  anterior  surface  of  the  crystalline  hu- 
mour before  the  points  of  the  ciliary  processes  ; then  they 
leave  the  humour  and  run  forwards,  supported  on  a very  deli- 
cate membrane,  to  lose  themselves  in  the  membrana  pupilke.” 
He  continues  : “ The  membrana  pupillse  receives  two  different 
sets  of  arteries,  one  larger,  from  the  iris,  and  the  other  much 
smaller,  but  very  numerous  from  the  crystalline  capsula.” 

Now  I think  that  every  expression  in  these  excerpts  confirms 
the  opinion  I entertain,  that  these  vessels  which  are  seen 
filled  with  red  blood,  and  which  take  their  course  through  the 
humours,  are  subservient  merely  to  the  membrana  pupillaris. 

The  first  time  I observed  the  membrana  pupillaris  was  in  the 
eye  of  a child  born  at  the  full  time.  I had  injected  the  child 
very  minutely  with  size  and  vermilion,  and  the  iris  was  beau- 
tifully red  and  the  pupil  quite  transparent  and  black,  and  not 
obscured  by  any  extravasation  of  the  injection  into  the  aqueous 


* See  Medical  Commentaries,  p.  63.  foot  note. 
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humour  : upon  very  narrowly  observing  the  circle  of  the  iris, 
I saw  distinctly  a small  injected  vessel  pass  out  from  the  edge 
of  the  iris,  and  crossing  the  pupil,  divide  into  two  branches 
which  ran  into  the  opposite  margin  of  the  iris.  This  was  the 
remains  of  the  membrane,  but  so  delicate  and  so  perfectly 
transparent,  that  the  presence  of  it  was  only  to  be  argued  from 
the  vessel  which  was  seen  to  cross  the  pupil. 

Since  that  time  I have  often  seen  it  in  the  early  months,  and 
particularly  strong  about  the  seventh  month  of  the  foetus.  It 
is  then  an  opaque,  and  very  vascular  membrane,  and  generally 
it  has  spots  and  streaks  of  extravasation  in  it.  The  vascular 
structure  of  this  membrane  is  very  particular,  and  I can  assign 
no  other  reason  for  this  than  that  it  may  be  a provision  for  its 
rapid  absorption.  It  has  evidently  two  sources  of  vessels, 
viz.  the  vessels  of  the  capsules  and  those  of  the  iris  ; but 
whether  the  arteries  come  by  the  one  source,  and  the  veins 
depart  by  the  other,  I cannot  as  yet  determine.  In  one  pre- 
paration I see  the  vessels  with  their  trunk  in  the  membrana 
pupillaris,  and  the  branches  sent  over  the  surface  of  the  iris. 

The  larger  and  flat  venous-like  vessels  of  the  membrane  are 
distributed  in  a beautiful  net-work,  in  the  form  of  the  lozenge 
of  a Gothic  window.  They  have  a free  communication  with 
each  other.  In  their  whole  course  the  vessels  seem  nearly  of 
the  same  size,  (which  also  is  like  the  character  of  a venous 
net- work,)  and  they  terminate  apparently  in  the  margin  of  the 
iris. 

The  use  of  the  membrana  pupillaris  I think  sufficiently  ap- 
parent, though  I do  not  find  that  it  has  hitherto  been  under- 
stood. Haller  makes  a comparison  betwixt  this  membrane, 
which  closes  up  the  pupil, and  that  matter  which  is  accumulated 
in  the  passage  of  the  ear  in  the  fetus.  But  there  is  no  analogy. 
As  the  waters  of  the  amnios  might  otherwise  be  in  contact 
with  the  membrane  of  the  drum  of  the  ear,  and  injure  what 
necessarily  is  of  a dry  and  arid  nature,  to  adapt  it  for  receiv- 
ing the  vibrations  of  the  air,  this  matter  accumulated  in  the 
ear  of  the  fetus  defends  it.  But  at  the  time,  when  the  mem- 
brana pupillaris  exists  in  its  full  strength  and  vascularity,  no 
light  is  admitted  into  the  eye — the  fetus  is  lying  in  its  mother’s 
womb.  Towards  the  ninth  month,  the  membrane  has  become 
transparent,  and  if  not  totally  absorbed,  it  is  torn  by  the  first 
motion  of  the  pupil  and  altogether  disappears.  It  can  there- 
fore have  no  effect  in  obscuring  the  light,  and  preventing  it 
from  exciting  in  too  great  a degree  the  eye  of  the  newly-born 
child.  To  explain  the  effect  of  this  membrane,  then,  we 
have  only  to  consider  that  it  is  of  the  nature  of  the  iris  to  con- 
tract its  circular  fibres  during  the  operation  of  light,  so  as  to 
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close  or  nearly  close  the  pupil ; that,  on  the  other  hand,  the 
pupil  is  completely  dilated  through  the  operation  of  the  radi- 
cated fibres  of  the  iris  in  darkness  : — To  the  question,  then, 
why  it  is  not  dilated  during  the  foetal  state  ? The  answer,  I 
think,  is  decidedly  this  : — The  iris  is  not  loose  in  the  foetal 
state,  it  is  connected  and  stretched  to  the  middle  degree  of 
contraction  and  dilatation  by  the  membrana  pupillaris.  Were 
the  iris  in  a full  state  of  contraction,  during  the  life  of  the 
foetus,  it  could  not  receive  its  full  nourishment,  proper  degree 
of  extension,  and  due  powers  ; but  being  preserved  stationary 
and  extended,  the  disposition  to  contraction,  which  it  must 
have  when  the  retina  is  without  excitement,  is  counteracted, 
until  it  is  about  to  receive,  by  the  birth  of  the  child,  that  de- 
gree of  excitement  which  is  to  keep  up  the  preponderance  to- 
wards the  contracted  state  of  the  pupil. 


CHAP.  VII. 

OF  THE  HUMOURS  OF  THE  EYE. 


OF  THE  AQUEOUS  HUMOUR. 

The  aqueous  humour  is  perfectly  limpid.  It  has  no  capsule 
or  surrounding  membrane,  as  it  is  not  in  consistence  allied  to 
the  other  humours,  but  is  fluid.*  The  use  which  I have  as- 
signed to  the  aqueous  humour  explains  its  nature  and  the  ex- 
tent of  the  chamber  which  contains  it,  viz.  that  it  distends  the 
cornea  and  allows  the  free  motion  of  the  iris  ; it  consequently 
fills  the  space  between  the  lens  and  cornea.  The  usual  descrip- 
tion is,  that  it  is  lodged  in  two  chambers  ; the  one  before  the 
iris,  called  the  anterior  chamber  of  the  aqueous  humour,  and 
the  other  behind  the  iris,  called  the  posterior  chamber  of  the 
aqueous  humour. 

* It  poffefies,  however,  a degree  of  vifcidity.  Winflow. 
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This  posterior  chamber  was,  at  one  time,  conceived  to  be  o£ 
great  extent,*  and  authors  spoke  of  depressing  the  lens  into 
die  posterior  chamber  of  the  aqueous  hum.our.f  It  is  found, 
now,  that  betwixt  the  lens  and  iris  there  is  no  space  to  which 
we  ought  to  give  this  name  of  chamber. 

Heister,  Morgagni,  and  M.  Petit  (medecin)  first  demon- 
strated the  extreme  smallness  of  the  posterior  chamber,  and 
after  them  Winslow  confirmed  the  fact,  that  the  iris  moved 
almost  in  contact  with  the  anterior  surface  of  the  lens. 

M.  Petit  gave  the  clearest  proof  of  the  smallness  of  the 
posterior  chamber,  by  freezing  all  the  humours  of  the  eye, 
and  dissecting  them  in  their  solid  state.  Without  this  expe- 
dient it  was  impossible  to  prove  the  relative  size  of  the  two 
chambers ; for,  whenever  the  cornea  was  cut,  the  aqueous 
fluid  escaped,  and  the  lens  pushed  forward.  When  the  eye 
was  frozen,  and  then  dissected,  it  was  found  that  the  ice, 
which  took  the  shape  and  dimensions  of  the  anterior  chamber, 
was  much  larger  than  that  found  in  the  posterior  chamber  in- 
deed the  latter  was  formed  of  a very  thin  flake  of  ice.  The 
thin  piece  of  ice  in  the  posterior  chamber  indicated  as  much 
fluid  only  betwixt  the  iris  and  lens  as  might  allow  a free  mo- 
tion to  the  iris.  These  experiments  were  instituted  in  the 
course  of  investigating  the  question  of  the  nature  of  the 
cataract. 

The  conclusion,  that  the  posterior  chamber  of  the  aqueous 
humour  contained  but  one-fourth  of  the  whole  aqueous  hu- 
mour, was  admitted  with  great  difficulty  and  after  much  con- 
test. It  determined  the  question,  whether  the  cataract  was  a 
membrane  or  the  opaque  lens  ; for,  as  those  who  maintained 
that  it  was  a membrane,  said  it  could  not  be  the  lens,  because 
the  lens  was  far  distant  from  the  iris,  it  was  necessary  for  their 
opponents  to  prove  that  the  lens  was  close  upon  the  pupil,  and 
that  the  posterior  chamber  of  the  aqueous  humour  was  very 
small. 

It  is  agreed  that,  in  the  adult,  the  quantity  of  the  aqueous 
humour  amounts  to  five  grains  ; in  the  foetus  it  is  red,  turbid, 
and  weighs  about  a grain  and  a half,  owing,  in  part,  to  the 
comparatively  greater  thickness  of  the  cornea. 

As  it  is  natural  to  conceive  that  the  aqueous  humour  flow's 
from  a vascular  surface,  it  is  the  most  generally  received 
opinion,  that  it  is  derived  from  the  points  of  the  ciliary  pro- 

* Viz.  by  Heifter.  They  were  called  the  firft  and  fecond  chambers  by  M 
Brifleau. 

f There  certainly  appears  fufficient  room  for  this  in  Vefalius  and  Briggs’  plates : 
.heie  plates  have  milled  many. 

t See  Acad.  Roy,  des  Sciences,  1723.  Mem.  p.  38. 
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cesses  and  surface  of  the  iris.  Haller,  particularly,  and  after 
him  Zinn,  have  thought  that  the  ciliary  processes  were  the 
secreting  bodies  ; but  there  is  one  argument  which,  in  my 
mind,  determines  that  these  are  not  the  sole  secreting  parts, 
viz.  that  while  the  membrana  pupillaris  closes  up  the  commu- 
nication betwixt  the  two  chambers,  I have  observed  the  an- 
terior one  to  be  full  of  the  fluid,  which  of  course  must  have 
been  supplied  from  another  sourco  than  the  ciliary  processes. 
I suppose,  therefore,  that  the  villous  surface  of  the  iris  is  the 
proper  secreting  surface  of  the  aqueous  humour.*  Zinn  ob- 
serves, that  Haller  saw  the  membrana  pupillaris  distended  and 
bulged  forwards  by  the  aqueous  humour  in  the  posterior  cham- 
ber. It  is  scarcely  necessary  to  say,  that  this  must  always  take 
place  when  the  cornea  is  first  opened  in  demonstrating  that 
membrane,  whether  there  be  a watery  fluid  behind  it  or  not. 
But  I believe  I shall  be  able  to  prove,  that  the  secretion  of  the 
ciliary  processes  can  have  little  power  of  filling  the  posterior 
chamber,  even  from  the  connexion  of  membranes  behind  the 
membrana  pupillaris  in  the  fcetus.  The  aqueous  fluid  is  per- 
petually undergoing  the  change  of  secretion  and  absorption, 
and  this  is  the  reason  of  its  quick  renewal  when  it  has  been 
allowed  to  escape  by  puncture  of  the  cornea.  The  ancients 
were  not  ignorant  of  the  quick  regeneration  of  this  fluid.  It 
was  proved  to  the  moderns  by  a charlatan,  Josephus  Burrhus 
(ventosus  homo,  qui  in  carcere  Romano  periit.)  Before  the 
physicians  of  Amsterdam  he  punctured  the  cornea  of  a dog  ; 
then  instilling  his  liquor  under  the  cornea,  he  bound  up  the 
eye  ; in  a few  days  he  took  off  the  bandage,  and  showed  them 
the  cornea  again  distended  with  the  aqueous  humour.  It  was 
soon  found  that  the  instilled  fluid  was  of  no  kind  of  conse- 
quence. Redi  and  Nuck  made  many  experiments,  and  it  was 
found  that  the  aqueous  humour  was  regenerated  in  the  course 
of  24  hours. 

When  the  disputes  regarding  the  cataract  ran  high,  and 
when,  to  make  new  distinctions  in  the  disease  was  taken  as  a 
mark  of  practical  knowledge  and  of  acuteness,  there  was  a 
kind  of  cataract  attributed  to  the  aqueous  humour.  When 
the  aqueous  humour  became  turbid,  white,  and  opaque,  and 
obscured  the  pupil,  they  were  absurd  enough  to  call  this  a 

* The  opinion  of  Nuck  is  now  out  of  the  queftion.  He  thought  that  he  had 
difcovered  particular  aquedu&s,  which  conveyed  the  aqueous  humour  into  the 
anterior  part  of  the  eye  ; but  thefe  are  found  to  be  nothing  more  than  the  fhort 
ciliary  arteries  which  pierce  the  fore  part  of  the  fclerotica.  M.  Merry  and  Bon- 
homme,  (fee  Zinn,  p.  143)  obferved,  in  an  adult,  the  pupil  clofed  with  a 
membrane,  and,  in  this  inftance,  there  was  fcarcely  any  fluid  in  the  anterior  cham 
her,  whilft  the  pofterior  was  turgid  with  fluid, 
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cataract.  The  turbid  state  of  the  aqueous  humour  is  at  once 
distinguishable  from  the  opaque  lens,  because  it  obscures  the 
iris  as  well  as  the  pupil. 

Pus  is  formed  in  the  chambers  of  the  aqueous  humour,  in 
consequence  of  deep  inflammation,  contusions,  &c.  and  fronri 
the  same  cause,  sometimes,  proceeds  a bloody  effusion.  When 
the  pus  has  lodged  in  the  anterior  chamber  of  the  aqueous  hu- 
mour, it  would  appear,  upon  the  authority  of  Galen,  that  an 
oculist  of  his  day  performed  a cure  by  shaking  the  patient’s 
head  !* * * §  It  is  an  operation  of  oculists  to  puncture  and  allow  the 
pus  to  flow  out,  and  some  have  even  syringed  out  the  pus  with 
waterjf  but  this  must  have  been  on  the  principles  of  Joseph 
Burrhus’s  exhibition  ; for  the  natural  secretion  is  here  the 
best  diluent.  When  we  recollect  the  nature  of  the  parts  with 
which  the  pus  lies  in  contact,  we  cannot  be  sanguine  in  the 
hope  of  such  an  operation  saving  the  eye.  Sometimes  there 
remains,  after  operation  on  the  cornea,  or  in  consequence  of 
ulceration,  a continued  flow  of  the  aqueous  humour  ; the  con- 
sequence is  a subsiding  of  the  cornea  : J it  becomes  corrugated, 
opaque,  and,  from  the  contact  of  the  iris,  apt  to  adhere  to  the 
iris.  In  consequence  of  this  suppuration,  there  sometimes 
follows  an  absolute  obstruction  of  the  pupil,  from  the  coalescing 
and  adhesion  of  the  edges  of  the  iris.§ 

THE  VITREOUS  HUMOUR. 

The  vitreous  humour,  as  already  explained,  occupies  almost 
entirely  the  great  ball  of  the  eye.  It  is  consequently  beyond 
the  lens,  and  keeps  it  at  the  requisite  distance,  to  cause  the 
rays  from  objects  to  concentrate  and  impinge  upon  the  retina. 
The  vitreous  humour  is  considerably  denser  than  the  aqueous 
humour  ;||  but  its  peculiar  appearance,  its  glairy-like  consist- 
ence, is  not  owing  to  its  density,  but  to  the  manner  in  which 
it  is  contained  in  its  membranes.  From  being  contained  in  a 
cellular  structure  of  perfectly  pellucid  membranes,  it  has  the 
adhesion  and  consistence  of  the  white  of  an  egg.  This  mem- 

* Mouchart  fays,  he  has  often  feen  the  oculift  Woolhoufe  repeat  this  cure  Ly 
Staking  his  patient's  head  over  the  fide  of  the  bed.  He  attributed  the  cure  to  the 
falling  ol  the  pus  into  the  pofterior  chamber,  which,  he  fupposes,  has  parts  more 
capable  of  abforbing  it. 

t They  were  at  variance  regarding  the  place  at  which  to  pundture  for  this  dif- 
charge  : — Some  did  it  behind  the  iris  ; there  we  know  there  is  a crowd  of  veffels  ; 
the  beft  place  is  the  lower  edge  of  the  cornea  before  the  iris.  It  feems  to  have  been 
no  uncommon  accident,  in  this  operation,  to  find  the  lens  protruded  through  the 
pupil.  The  reafon  of  this  has  been  already  explained. 

I Rhytidofis,  feu  fubfidentia  & corrugatio  cornea:. 

§ Viz.  Synifefis.  There  has  occurred  congenital  imperforation  of  the  pup!!. 

i|  It  is,  according  to  Dr  Monro,  in  yhe  proportion  of  as  1016  to  1090. 
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branous  structure  of  the  vitreous  humour  has  been  demonstra- 
ted by  acids  and  by  freezing.  When  frozen,  it  was  found  to 
consist  of  pieces  of  ice  connected  by  strong  membranes,  which 
separated  with  difficulty,  and  showed  their  torn  fragments  ; 
and  M.  Demours  lifted  the  transparent  membranes  with  the 
point  of  a needle.  Although  the  vitreous  humour  appears  to 
be  gelatinous,  it  is  not  so  in  reality,  and  when  it  is  taken  from 
the  coats  of  the  eye,  it  retains  the  shape  for  a time,  but  grad- 
ually subsides  by  the  fluid  exuding  from  the  membranes,  and 
this  is  accelerated  by  puncturing  it. 

OF  THE  CRYSTALLINE  LENS. 

The  crystalline  humour  is  a small  body,  of  the  shape  of  an 
optician’s  lens,  of  great  power.  It  is  of  perfect  transparency, 
and  of  density  much  greater  than  the  vitreous  humour.  Its 
density  to  that  of  the  vitreous  humour  is  calculated  to  be  as 
1114  to  1016.  But  the  crystalline  is  not  of  uniform  density, 
for  the  centre  forms  a denser  nucleus. 

The  form  of  the  crystalline  is  that  of  a compressed  sphere, 
the  anterior  surface  being  more  compressed  or  flatter,  though, 
in  a degree,  convex.  According  to  Petit,  the  anterior  surface 
is  the  segment  of  a sphere  whose  diameter  is  7,  8,  or  even  nine 
lines.  The  posterior  surface  is  a sphere  of  4 3-4  or '5,  or  5 1-2 
lines  in  diameter.  The  internal  structure  of  the  lens  is  quite 
peculiar,  and  resembles  neither  the  vitreous  nor  the  aqueous 
humour.  By  maceration,  it  splits  into  lamellae,  and  at  the  same 
time  bursts  up  into  equal  parts,  so  that  there  is  first  a stellated- 
like  fissure,  and  then  it  separates  into  pretty  regular  divisions  ; 
and  after  maceration  in  acids,  the  lens  can  be  teased  out  into 
minute  shreds  and  fibres.* 

From  its  form,  density,  and  central  nucleus,  it  has  great 
power  of  converging  the  rays  of  light ; and  in  an  eye  properly 
constituted,  it  concentrates  them  accurately  to  the  surface  of 
the  retina.  For  this  reason,  it  is  placed  before  the  vitreous 
humour,  and  socketed  in  its  anterior  part.  It  is  contained  in 
a capsular  membrane,  which  membrane  is  continued  from,  or 
connected  with,  the  membranes  of  the  vitreous  humour : but 
this  is  a subject  which  requires  a more  particular  investiga- 
tion. 


* See  further  of  the  mufrularity  of  the  lens.. 
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OF  THE  CAPSULE  OF  THE  LENS  AND  VITREOUS  HUMOUR. 

Marg.  Plate , 13. 


Pig.  2.  Fig.  3, 


In  fig.  1.  we  have  the  appearance  of  the  petitian  canal  blown 
up.  It  is  not  found  full  of  any  fluid,  it  is  only  the  lamina;  of 
membrane  inflated,  and  it  is  best  demonstrated  by  cutting  oflF 
the  cornea,  and  with  it  a small  circular  portion  of  the  sclerotica, 
and  taking  with  these  the  iris  also,  when  the  lens  presents  itself 
seated  firmly  in  its  capsule  on  the  vitreous  humour.  Now 
laying  back  the  ciliary  processes,  vve  make  a fine  puncture  with 
a lancet  by  the  side  of  che  lens,  and  then  blow  gently  into  it  with 
the  blow-pipe. 

Every  anatomist  acknowledges  the  existence  of  the  petitian 
canal,  and  a distinct  capsule  to  the  lens  is  also  pretty  generally 
allowed.  But  many  deny  that  the  vitreous  membrane  has 
two  plates,  without  observing  that  the  existence  of  the  petitian 
canal  is  a proof  of  the  splitting  of  the  membrana  vitrea,  on  the 
fore  part  at  least.  Some  believe  that  the  vitreous  membrane 
splits  and  involves  the  lens,  and  forms  its  capsule  ; but  the 
difficulty,  on  this  supposition,  is  still  to  account  for  the  forma- 
tion of  the  canal  which  surrounds  the  lens  ; for  as  the  fluids 
on  the  surface  of  the  lens  and  within  its  capsule  have  not  ad- 
mission to  the  canal,  the  canal  must  be  distinct  ; and,  indeed, 
sometimes  we  blow  up  the  circular  canal,  and  sometimes  by 
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a wrong  puncture,  the  capsule  of  the  lens  itself ; but  not  both 
at  once. 

Seeing,  then,  that  these  cavities  are  distinct,  some  anatomists 
have  admitted  that  the  membrana  vitrea  is  double  ; that  the 
lens  has  its  proper  capsule  ; and  that  the  lamina  of  the  vitreous 
membrane,  coming  near  the  margin  of  the  lens,  splits  and  in- 
volves it  in  a second  coat,  (as  in  fig.  2.)  Others  have  suppos- 
ed that  the  anterior  layer  of  the  vitreous  humour  does  not  pass 
over  the  anterior  surface  of  the  proper  capsule  of  the  lens,  but 
only  adheres  to  the  edge  of  the  capsule  of  the  lens,  and  forms 
the  petitian  canal.  There  are  yet  others  who  have  described 
the  membrana  vasculosa  of  the  retina  as  forming  the  capsule 
of  the  lens.  This  is  one  of  those  pieces  of  anatomy  which 
provokes  us  to  continued  research,  and  mortifies  us  with  con- 
tinual disappointment.  If  this  piece  of  anatomy,  when  investi- 
gated in  the  eye  of  an  adult,  is  difficult  to  be  understood,  it  is 
infinitely  more  complicated  in  the  eye  of  the  fcetus  ; and,  for 
my  own  part,  I cannot  reconcile  my  experience  with  any  for- 
mer opinion. 

I conceive  that  it  is  the  membrana  vasculosa  tunicse  retinae, 
or  membrana  vasculosa  ruyschii,  which  forms  the  vascular 
capsule  of  the  lens  in  the  fcetus,  and  also  the  canal  of  Petit  in 
the  adult.  The  crystalline  lens  has,  in  the  first  place,  its  pro- 
per capsule,  which  surrounds  it  on  all  sides  : again,  the  trans- 
parent web  of  membrane  that  is  continued  onward  from  that 
part  of  the  retina  which  has  upon  it  the  pulpy  and  nervous  ex- 
pansion, splits  when  it  approaches  the  margin  of  the  lens. — 
One  lamina  goes  round  behind  the  lens,  and  the  other  passes  a 
little  before  it,  forms  an  adhesion  to  the  capsule  of  the  lens, 
and  is  then  reflected  off  to  the  points  of  the  ciliary  processes 
and  to  the  membrana  pupillaris  of  the  foetus.4*'  Betwixt  these 
split  lamina  of  the  continued  membrane  of  the  retina,  the  canal, 
which  surrounds  the  lens,  is  formed.  The  membrana  vitrea  is 
simply  reflected  over  the  back  of  the  lens,  and  has  no  part  in 
forming  the  petitian  canal.  Where  the  retina  advances  for- 
ward upon  the  ciliary  processes,  it  forms  an  adhesion,  beyond 
nvhich  the  medullary  part  is  not  continued  ; but  the  membrana 
vasculosa  passing  onward,  as  I have  described,  embraces  the 
lens,  and  the  lamina,  which  passes  behind  the  lens  and  before. 

* In  the  foetus,  as  far  as  I have  obferved,  the  proper  capfule  of  the  lens  and  the 
membrana  pupillaris  lie  in  contadt,  but  they  do  not  adhere  ; and  while  the  mem- 
brana pupillaris  is  perfectly  red  with  injection,  there  is  none  to  be  feen  on  the  fore' 
part  of  the  capfule.  There  is,  indeed,  no  part  of  that  furface  which  is  afterwards  to 
l'ecrete  the  aqueous  humour,  which  could  fecrete  that  fluid,  betwixt  the  furface  of 
the  lens  and  membrana  pupillaris : fo  complete  is  the  adheflon  of  the  adventitious 
and  vafcular  tunic  of  the  lens  to  the  membrana  pupillaris. 
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the  vitreous  humour,  receives  and  conveys  the  artery  of  the 
capsule  ; on  the  fore  part  of  the  lens  the  anterior  lamina  only 
touches  the  capsule  of  the  lens,  adheres  and  is  then  reflected 
off  to  form  the  membrana  pupillaris. 

In  this  account  I am  supported  by  the  most  careful  investi- 
gation, and  by  the  simplicity  of  this  system  of  vessels  : for  it 
will  be  observed,  that  it  is  on  the  membrana  vasculosa  alone 
that  the  vessels,  carrying  red  blood  in  the  foetus,  are  supported, 
and  that  it  shows  throughout  the  same  character  for  vasculari- 
ty. Again,  I think  it  probable  that  this  membrane  which 
passes  before  the  lens,  viz.  the  membrana  pupillaris,  and 
that  which  passes  behind  the  lens,  forming  the  vascular  cap- 
sule of  the  lens,  disappears  at  the  same  time  ; or  if  this  poste- 
rior and  vascular  membrane  which  passes  behind  the  lens  is 
not  totally  absorbed,  it  becomes  thin  and  more  intimately  unit- 
ed to  the  membrana  vitrea. 


CHAP.  VIII. 

OF  THE  DISTRIBUTION  OF  THE  CENTRAL 
ARTERY  AND  VEIN  OF  THE  RETINA. 


I AM  the  more  anxious  to  give  the  accurate  distribution  of 
these  vessels,  that  Walter’s  account  of  them  has  tended  much 
to  derange  that  simple  and  natural  view  of  this  system  which 
observation  authorizes  us  to  take. 

The  arteria  centralis  retinae  arises  from  the  ophthalmic  ar- 
tery.* Sometimes  it  is  derived  from  the  ciliary  arteries  be- 
fore they  enter  the  coats  of  the  eye,  and  often  there  is  more 
than  one  branch  entering  the  optic  nerve.f  Arising  from  this 
source,  there  are  many  branches  which  are  distributed  to  the 
retina,  while  a branch  passes  onward  from  the  lamina  cribrosa 
through  the  vitreous  humour  to  the  capsule  of  the  lens.  This 
vessel  does  not  pass  exactly  in  the  centre  of  the  vitreous  hu 

* See  Haller,  Fafcic.  vii.  tab.  vi.  fig.  2. 4.  7, 
f Haller,  F.vii.  p.  42. 
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mour,  but  to  one  side  of  the  axis  of  the  eye.  When  it  arrives 
near  the  capsule  of  the  lens,  it  divides  into  three  or  four  branch- 
es, which,  reaching  the  capsule,  spread  beautifully  on  the  back 
part  of  it.4*4 

The  branches  of  the  arteria  centralis  retinae,  which  are  dis- 
tributed in  the  retina,  are  subservient  to  its  support,  and  are 
consequently  as  visible  in  the  adult  as  in  the  fcetus  ; and,  where 
the  membrane  of  the  retina  has  been  described  as  adhering  to 
the  point  of  the  ciliary  body,  these  vessels  of  the  retina  unite 
to,  or  inosculate  with  the  vessels  of  the  ciliary  processes. 

Walter  objects  to  the  description  of  the  arteria  centralis  re- 
tinae given  by  Haller  and  others  ; he  says,  decidedly,  that  there 
are  no  arteries  distributed  to  the  retina,  and  that  anatomists 
have  deceived  themselves  in  supposing  those  vessels  which  ra- 
mify on  the  retina,  to  be  arteries,  when,  in  reality,  they  are 
veins  ; he  conceives,  that  the  free  return  of  the  injection  from, 
the  extremities  of  the  arteries  into  the  veins  has  misled  them. 

I am  at  a loss  to  conceive  what  notions  professor  Walter  can 
have  entertained  regarding  this  vein  distributed  in  the  retina, 
without  an  accompanying  artery.  It  is  a supposition  contrary 
to  the  general  frame  of  the  (economy,  and  I would  oppose  to 
it,  with  confidence,  my  own  experience,  since,  in  the  ox  and 
other  animals,  I have  seen  the  veins  of  the  retina  turgid  with 
blood  and  exceedingly  distinct  ; yet  when  I injected  the  trunk 
of  the  artery  at  the  root  of  the  optic  nerve,  I found  a set  of 
vessels  injected  on  the  surface  of  the  retina  quite  distinct  from 
the  turgid  veins,  and  which  could  be  no  other  than  the  arteries 
distributed  to  the  retina.  I must  conclude  that  there  is  no 
peculiarity  in  the  distribution  of  vessels  in  the  tunica  vasculosa 
retinas. 

We  frequently  observe,  that  the  trunks  of  veins  and  arteries, 
destined  to  the  same  final  distribution,  take  a different  course  ; 
but  in  their  final  distribution,  I know  no  instance  in  which 
they  do  not  ramify  with  parallel  branches  interwoven  with 
each  other. 

The  vena  centralis  RETINA-:,  as  it  is  described  by  Haller, 
is  sometimes  a branch  of  the  ophthalmica  cerebralis,  but  often 
it  rises  from  the  cavernous  sinus,  amongst  the  origins  of  the 
external  and  inferior  recti  muscles  of  the  eye  ; after  giving  off 

* Walter  (de  venis  oculi)  fays,  the  arteria  centralis  retinas,  having  perforated 
the  membrana  hyoloidea,  paifes  through  the  middle  of  the  vitreous  humour,  and 
fcatters  forne  twigs  on  the  l'mall  cells  of  the  vitreous  humour.  It  does  not,  he 
fays,  run  through  the  vitreous  humour  in  a ftraight  line  from  behind,  forward, 
nor  does  it  divide  into  a great  number  of  branches  in  the  pofterior  part  of  the  cap- 
fule  of  the  lens,  like  radii  front  a centre,  as  Zinn  has  defcribed.  He  aiferts  that  the 
lens  receives  its  veffels  from  the  invefture  of  the  ntemhrana  hyoloidea,  and  that 
they  run  back  front  the  edge  of  the  lens  towards  the  pofterior  convexity, 
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many  small  twigs  to  the  periosteum  and  fat  of  the  orbit,  it 
passes  obliquely  from  behind,  forward,  and  inward,  perforates 
the  sheath  of  the  optic  nerve,  and,  after  supplying  the  sheath, 
dips  into  the  surface  of  the  nerve. — It  is  now  the  comes  ar- 
teriae  centralis  retinae.  It  enters  through  the  cribriform  plate 
<>f  the  optic  nerve,  and  spreading  generally  in  large  and  re- 
markable branches  on  the  retina,  these  make  free  inosculations 
with  each  other,  and  finally  inosculate  with  the  veins  of  the 
ciliary  processes. 

Whether  a branch  of  the  vena  centralis  retinae  is  sent  off  to 
accompany  the  branch  of  the  artery  which  takes  its  course 
through  the  vitreous  humour,  I have  not  been  able  to  deter- 
mines 


CHAP.  IX. 


OF  THE  VASCULARITY  OF  THE  PELLUCID 
MEMBRANES. 

If  we  cut  through  the  sclerotic  and  choroid  coat,  round  the 
optic  nerve  as  it  enters  the  eye,  and  afterwards  cut  up  the  outer 
coats  towards  the  cornea,  the  humours  fall  out  from  these 
coats,  and  will  remain  suspended  in  a fluid,  hanging  by  the 
optic  nerve  and  closely  embraced  by  the  retina  : we  have  now 
to  review  these  parts  taken  collectively,  independent  of  the 
outward  and  proper  coats,  and,  as  I have  classed  them,  as 
constituting  the  internal  globe  of  the  eye. 

The  first  peculiarity  which  strikes  us  here  is  the  perfect 
iransparency  of  all  the  parts  within  the  embrace  of  the  retina. 
As  there  are,  in  the  adult  and  healthy  eye,  no  vessels  to  be 
seen  in  the  transparent  membrane  and  humours,  it  becomes  a 
question,  whether  nature  has  provided  for  the  support  and 
nourishment  of  those  parts  by  other  means  than  the  common 
circulation  of  red  blood  through  vessels  ? Now,  I am  inclined 
to  think,  that  there  is  no  such  circulation  through  them  ; and 
I believe,  that  this  would  be  much  more  generally  allowed, 
were  there  not  something  like  a proof  remaining  in  men’s 
minds  that  these  humours  and  tunics  were  supplied  with  red 
blood  in  the  feetus ; whence  they  deduce  the  natural  conse- 
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quence  that,  in  the  adult  state,  these  vessels  are  only  shrunk 
so  as  to  convey  only  colourless  fluids.  I have,  therefore,  in 
the  first  place,  to  give  my  reasons  why  I think  that  these  ves- 
sels of  the  foetus  are  not  subservient  to  the  humours  ; and,  I 
think,  I shall  prove  that,  when  they  have  once  disappeared, 
they  are  no  longer  pervious  vessels  ; that,  though  those  parts 
which  they  are  supposed  to  supply,  should  become  inflamed 
and  vascular  in  the  adult,  these  vessels  which  were  apparent 
in  the  foetus  do  not  become  enlarged  ; that  they  do  not  ad- 
minister in  any  way  to  inflammation  and  disease,  but  that  a 
new  source  is  given,  and  that  vessels  are  formed  which  were  at 
no  former  period  discernible. 

Why  should  there  be  red  blood  transmitted  to  the  pellucid 
membranes  and  humours  of  the  foetus  ? Why  is  not  that  state 
of  circulation,  which  nourishes  and  supports  the  parts  in  the 
adult  state,  sufficient  for  their  growth  and  the  progress  to  per- 
fection which  they  undergo  in  the  fetus  ? Why  is  the  capsule 
of  the  lens  only  crowded  with  vessels  carrying  red  blood,  while 
the  proof  of  vessels  passing  to  the  cells  of  the  vitreous  coat 
stands  upon  some  very  rare  and  vague  assertions,  and  such  as 
can  be  naturally  explained  by  the  appearance  of  those  vessels 
which  merely  pass  through  the  vitreous  humour  for  a different 
destination  ? 

I believe  this  is  a view  which  has  been  little  attended  to  9 
but,  upon  the  most  minute  inquiry,  and  upon  examining  the 
preparations  of  the  vascularity  of  the  eye  of  the  fetus,  I can 
see  no  vessels,  passing  into  the  humours  and  carrying  red 
blood,  which  are  not  finally  distributed  to  the  membrana 
pupillaris.  When  we  lay  open  the  eye  of  a fetus,  after  a very 
minute  and  successful  injection,  we  see  vessels,  which  all  pro- 
ceed from  the  centre  of  the  optic  nerve,  passing  through  the 
vitreous  humour  to  the  back  of  the  capsule  of  the  lens,  viz. 
the  branches  of  the  arteria  centralis  retinae.  This  artery 
divides  very  often  into  many  branches  before  it  arrives  at  the 
capsule  of  the  lens  : now,  if  these  be  filled  with  blood,  or  but: 
partially  injected,  they  have  the  appearance  of  being  branches 
distributed  to  the  vitreous  humour,  and  not  to  the  lens.  This 
appearance  is  still  more  apt  to  deceive  us  when  the  lens  is  se- 
parated from  the  vitreous  humour,  and  when  the  vitreous  hu- 
mour is  otherwise  disturbed,  for  then  the  vessels  shrink  and 
seem  to  terminate  in  the  midst  of  the  vitreous  humour.  When 
the  injection  is  perfect  there  is  no  such  appearance. 

On  the  back  of  the  lens  we  see  a profusion  of  vessels  ; but 
I think  I may  positively  say  that  these  vessels  do  not  penetrate 
to  the  lens  itself,  but  are  merely  on  the  capsule,  and  that  hav- 
ing made  the  circuit  of  the  lens,  they  terminate  in  the  mem- 
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brana  pupillaris  and  ciliary  body.  I can  observe  no  villi  on  the 
innei  surface  ot  ihe  capsule  of  the  lens,  nor  any  appearance  of 
its  being  a secreting  surface,  to  lead  me  to  suppose  that  these 
vessels  secrete  the  lens,  as  Walter  supposes  they  do  ; nor,  after 
the  most  successful  injection  of  the  capsule  of  the  lens  and  of 
the  coats  of  the  ej  e in  general,  can  I observe  the  slightest  stain 
of  colour  in  the  pellucid  state  of  the  lens,  nor  betwixt  its  white 
fibres  when  it  becomes  opaque.  Nor  have  I observed,  at  any 
time,  a single  branch  of  these  vessels,  which  are  so  profuse  on 
the  track  of  the  lens,  distributed  to  the  anterior  part  of  the 
capsule  ; on  the  contrary,  they  all  terminate  abruptly  at  that 
line,  a little  forward  from  the  utmost  verge  of  the  lens,  where 
they  are  united  to  the  vessels  of  the  membrana  pupillaris  and 
ciliary  processes.  Were  these  vessels  of  the  capsule  provided 
for  the  secretion  of  the  lens,  or  were  those  vessels  the  trunks 
of  lesser  branches  which  pierce  into  the  substance  of  the  lens, 
they  would  appear  also  on  the  fore  part  of  the  capsule. 

If  I am  accurate  in  these  observations,  we  are  authorized 
to  deduce  this  important  conclusion  : — that  these  vessels  which 
we  see  running  through  the  vitreous  humour  and  capsule  of 
the  lens,  and  which  are  sometimes  seen  filled  with  red  blood 
or  injected  with  size  and  vermilion,  are  not  the  vessels  of  the 
humours,  but  vessels  in  their  passage  to  the  membrana  pupil- 
. laris,  and  that  they  disappear  totally  when  that  membrane  is 
absorbed.  They  are  injected  when  the  membrana  pupillaris 
is  injected  ; they  are  more  difficult  to  fill  when  that  membrane 
is  becoming  pellucid  and  tender  towards  the  latter  period  of 
gestation  ; and  with  the  annihilation  of  the  membrane  follows 
the  disappearance  of  the  vessels  carrying  red  blood  through 
the  transparent  humours  of  the  eye. 

In  confirmation  of  the  total  annihilation  of  these  central- 
vessels  of  the  vitreous  humour,  I have  found  that,  when  dis- 
ease comes  upon  the  lens  of  the  adult,  the  vessels,  which  are 
apparent  in  consequence  of  inflammation,  do  not  proceed 
through  the  old  tract  from  the  centre  of  the  optic  nerve  and 
through  the  vitreous  humour  to  the  lens,  but  that  they  come 
from  the  extremity  of  the  retina  and  laterally,  and  thence 
spread  over  the  back  of  the  lens. 

An  eye,  which  I had  lately  an  opportunity  of  examining, 
confirmed  me  in  this  opinion.  I assisted  my  brother  in  an 
operation  on  the  eye,  in  which,  the  anterior  part  being  dis- 
eased, it  was  cut  away.  I had  soon  an  opportunity  of  retiring 
and  examining  the  parts  with  Dr.  Monro.  I observed  then, 
an  opaque  spot  on  the  posterior  surface  of  the  lens,  which  was, 
indeed,  in  the  capsule,  and  to  this  spot  there  came  vessels  over 
the  margin  of  the  lens  from  the  extremities  of  the  vessels  of 
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the  retina  ; but,  in  the  vitreous  humour,  there  were  no  vessels 
to  be  seen,  nor  any  branches  passing  into  the  lens  obliquely  from 
behind,  as  they  do  in  the  foetus. 


CHAP.  X. 


SOME  SURGICAL  OBSERVATIONS  CONNECT- 
ED WITH  THE  ANATOMY  OF  THE  HU- 
MOURS. 

I HAVE  already  mentioned,  as  the  principle  of  the  operation 
of  extracting  the  lens,  that  the  simple  action  of  the  muscles, 
surrounding  the  eye-ball,  is  sufficient  to  protrude  the  lens,  if  the 
incision  of  the  cornea  be  of  proper  dimensions  relative  to  the 
size  of  the  lens.  No  doubt,  if  there  have  been  thickening  in- 
flammation and  perhaps  preternatural  adhesions  of  the  mem- 
branes surrounding  the  lens,  the  operation  will  necessarily  be- 
come more  complicated  ; the  lens  will  not  glide  at  once  over 
the  cheek  when  the  incision  of  the  cornea  is  completed.  But 
still,  I think,  we  are  not  to  allow  ourselves  to  consider  it  as  a 
step  of  the  operation,  in  any  circumstances,  that  the  ball  of  the 
eye  is  to  be  pressed  ; because,  in  that  case,  the  membranes  of 
the  lens  give  way  suddenly,  and  part  of  the  vitreous  humour 
unavoidably  is  protruded  with  it,  or  the  edge  of  the  lens  is  turn- 
ed obliquely  to  the  pupil,  and  the  vitreous  humour  escapes  by 
the  side  of  it.  It  is  better  to  destroy  the  adhesions  with  the  in- 
strument, and  to  scratch  the  capsule  of  the  lens  so  that  it  may 
burst.  Whence  it  is  evident  that  it  is  necessary,  in  order  to 
insure  the  correct  performance  of  the  operation  of  extraction, 
that  the  lens  should  press  equally  forward  on  the  pupil,  and 
that  the  pupil  should  be  allowed  to  dilate.  From  this  it  ap- 
pears, how  loose  the  ideas  of  those  are  who  can  speak  of  trying 
first  to  couch,  and  if  that  is  not  found  to  succeed,  then  to  per- 
form the  operation  of  extraction.  I conceive  the  attempt  with 
the  needle  to  preclude  the. operation  of  extracting,  for  these 
reasons  : — An  unsuccessful  attempt  to  depress  will,  in  general, 
be  a laboured  and  reiterated  motion  of  the  point  of  the  needle, 
which  must  occasion  inflammation  and  an  adhesion  firmer 
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than  is  natural.  Again,  in  couching,  the  lens  is  removed  from 
the  axis  of  the  eye  so  far  only  that,  in  the  case  of  the  extracting 
being  attempted,  it  no  longer  equally  opposes  itself  to  the  pupil, 
the  consequence  of  which  must  be,  the  escape  of  the  vitreous 
humour  and  the  detention  of  the  lens. 

In  regard  to  the  place  at  which  the  couching  needle  is  to  be 
introduced,  we  may  observe,  that  we  are  directed,  by  the  older 
surgeons,  to  pierce  the  . sclerotic  coat  very  near  to  the  edge  of 
the  cornea,  because  they  were  afraid  of  hurting  the  lens  with 
the  needle  ! The  idea  then  entertained  was,  that  the  cataract 
was  a membrane  hung  behind  the  pupil  and  before  the  lens. — 
The  older  surgeons  had  the  idea  that  the  needle  entered  before 
the  lens,  and  passed  at  once  into  the  aqueous  humour.  We 
are  to  disregard  these  injunctions  of  surgeons  who  directed  the 
needle  to  be  introduced  with  the  idea  of  avoiding  the  lens  ; for, 
while  their  notions  regarding  the  disease  were  erroneous,  their 
rules  of  operating  could  not  be  correct : accordingly,  we  find 
them  differing  in  their  directions  as  to  the  place  of  piercing  the 
cornea  ; some  directing  us  to  pierce  it  at  the  distance  of  one 
line  from  the  edge  of  the  cornea,  others  at  the  distance  of  four 
lines  and  a half. 

Now  that  we  know  the  place  of  the  cataract,  and  know  also 
that  it  is  the  opaque  lens,  we  can  be  at  no  loss  to  introduce  the 
needle  correctly.  If,  says  M.  Petit,  we  pierce  the  sclerotic 
coat  one  line  from  the  edge  of  the  cornea,  we  pierce  the  tunica 
conjunctiva,  sclerotica,  choroid,  vitreous  humour,  and  ciliary 
processes  before  the  needle  enters  the  cataract.  In  this  punc- 
ture, we  wound  the  most  vascular  part,  and,  indeed,  every  de- 
licate part  of  the  eye  ; for  even  in  this  most  anterior  course, 
the  retina  is  equally  lacerated  with  the  others.*  But  if  we 
pierce  the  sclerotic  coat,  three  lines  from  the  edge  of  the  cor- 
nea, we  avoid  the  ciliary  ligament  and  body,  and  processes  ; 
and,  by  directing  it  a little  forward,  in  a line  towards  the  oppo- 
site margin  of  the  iris,  we  shall  find  the  point  of  the  needle  ad- 
vancing through  the  opaque  lens  ; for,  although  the  lens  be  so 
far  opaque  as  to  prevent  the  light  from  striking  the  retina,  it  is 
so  far  transparent,  in  general,  that  the  needle  is  distinctly  seen 
entering  its  substance,  and  can  be  then  directed,  so  as  to  trans- 
fix the  cataract  without  hurting  the  iris. 

We  have  seen  that  there  is  no  posterior  chamber  of  the  aque- 
ous humour  fit  to  contain  the  depressed  crystalline  lens.  The 
belief,  which  even  some  modern  surgeons  have  entertained,  of 

* In  our  moft  modern  fyfteni  of  furgery,  we  are  directed  to  enter  the  needle 
one  tenth  of  an  inch.  To  my  certain  knowledge,  not  only  the  ciliary  body  ha£ 
been  injured  by  this  direction,  but  even  the  root  of  the  iris  has  been  feen  to  be 
pulhed  forward  on  the  point  of  the  needle. 
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the  possibility  of  depressing  the  lens  into  the  aqueous  humour, 
is  a remnant  of  those  inaccurate  notions  respecting  the  size  of 
the  posterior  chamber  of  the  aqueous  humour  and  the  place  of 
the  lens,  which  have  long  been  corrected.  With  this,  also,  I 
think  ought  to  have  been  forgotten,  the  idea  of  the  risingof  the 
lens  after  it  has  been  depressed  by  the  cataract  floating  in  the 
humours. — The  fact  I am  confident  is  this  : when,  after  trans- 
fixing the  cataract,  we  endeavour  to  dislodge  it  by  depressing 
the  point  of  the  needle,  we  separate  the  adhesion  between  the 
humours  and  the  points  of  the  ciliary  processes  ; we  do  not, 
however,  unsocket  the  lens  from  the  fore  part  of  the  vitreous 
humour,  but  when  the  lens  descends  with  the  point  of  the  nee- 
dle, from  before  the  pupil,  the  vitreous  humour  revolves  with 
it ; the  consequence  of  which  is,  that  when  the  needle  is  with- 
drawn, the  lens  rolls  round  with  the  vitreous  humour  : but  as 
the  lens  only  is  opaque  as  its  firm  connexion  with  the  vitreous 
humour,  and  even  the  rolling  of  the  vitreous  humour  itself  can- 
not be  seen,  this  rolling  of  the  lens  appears  to  be  the  conse- 
quence merely  of  its  own  buoyancy  in  the  aqueous  humour. — ■ 
This  adhesion  of  the  lens  to  the  vitreous  humour,  I have  been 
sensible  of  during  its  depression,  from  the  elastic  nature  of  the 
resistance  which  I felt.  When  the  lens  parts  from  its  socket 
in  the  vitreous  humour,  and  when  it  is  depressed  with  such  a 
turn  of  the  needle  as  puts  it  under  the  anterior  part  of  the  vitre- 
ous humour,  it  cannot  rise  again  ; there  is  no  motion  of  the 
eye  which  can  replace  it — 'there  is  no  aqueous  fluid  in  which, 
if  it  were  of  less  specific  gravity,  it  could  rise:  it  lies  under 
and,  in  part,  imbedded  in  the  vitreous  humour.  Another  idea 
is,  that  it  rises  with  the  needle  : but  no  one  who  understands 
what  is  to  be  done  in  the  operation  of  the  needle,  will  raise  it 
again  opposite  to  the  pupil  after  the  lens  is  depressed— it  ought 
to  be  withdrawn  without  again  elevating  the  point.  But  what 
has  always  appeared  to  me  as  the  most  unaccountable  cause 
that  can  be  assigned  for  the  rising  of  the  cataract,  is  the  action 
of  the  muscles  of  the  eye.*  It  has  been  explained  how  the 
lens  is  protruded  by  the  action  of  the  muscles  when  the  cornea 
is  cut  and  the  aqueous  humour  let  out,  for  then  the  uniform 
resistance  of  the  eye  is  broken,  and  there  is  a motion  of  the  hu- 
mours towards  the  breach,  and  the  lens,  lying  behind  the  pupil, 
is  the  first  part  to  be  protruded  forward  ; but  when  it  lies  un- 
der the  anterior  part  of  the  vitreous  humour  (and  there  it  must 
lie  if  it  is  at  all  displaced,)  or  in  whatever  situation  it  happens 
to  be,  from  that  it  cannot  be  moved  by  the  action  of  the  recti 
muscles  ; for  they  embrace  the  eye  on  every  side,  and  their  ac~ 

* See  Mr.  Benjamin  Bell’s  System  of  Surgery. 
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tion  operates  uniformly,  so  that  they  cannot  affect  a body  im- 
mersed in  the  midst  of  the  humours.  For  the  same  reason 
that  we  should  decline  the  operation  of  extracting,  after  at- 
tempts have  been  made  to  depress  with  the  needle,  I should 
refuse  when  the  pupil  is  rugged  and  irregular,  because  the  dis- 
ease may  be  more  extensive  than  it  appears  to  be.  Thus  cata- 
racts brought  on  by  falls,  or  blows,  or  punctures  of  the  eye, 
are  less  favourable,  as  there  is  danger  of  the  inflammation 
having  gone  deep,  and  having  affected  the  other  humours  in  a 
way  which  cannot  be  known,  since  the  opaque  lens  is  betwixt 
us  and  them. 

A frequent  cause  of  the  failure  of  the  operation  of  depres- 
sion is  the  displacement  of  the  lens  backwards  ; for  when  it 
seems  to  have  gone  down  with  the  needle,  it  has  slipped  from 
under  it  and  started  backward.  In  this  case  the  pupil  appears 
clear,  but  the  patient  gains  little  advantage  ; for  the  cataract, 
though  removed  from  the  pupil,  is  still  in  the  situation  to  ob- 
struct the  light. 


CHAP.  XL 


OF  THE  MANNER  IN  WHICH  THE  EYE  ADAPTS 
ITSELF  TO  THE  DISTANCE  OF  OBJECTS. 

This  is  a question  which  many  have  endeavoured  to  deter- 
mine, and  many  have  failed  ; the  proof  of  which  is,  that  there 
is  not  one  explanation  of  the  manner  in  which  the  eye  adapts 
itself  to  the  distance  of  objects,  but  many  explanations  equally 
ingenious. 

One  opinion  is,  that  the  eye  is  at  rest  when  we  see  the  dis- 
tant parts  of  a landscape,  but  that  the  direction  of  the  eye  to 
the  nearer  objects  is  attended  with  an  effort.  This  effort  is  the 
action  of  the  straight  muscles  of  the  eye  compressing  the  ball 
of  the  eye,  so  as  to  lengthen  the  axis  as  much  as  is  necessary  to 
allow  the  pencils  of  rays  to  unite  in  points  upon  the  retina. 

To  this  opinion  it  is  objected,  that  in  some  animals  the 
sclerotic  is  hard,  and  not  capable  of  changing  its  figure  ; that 
in  man,  the  pressure  would  be  unequal  $ that  the  unelastic 
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retina  would  be  thrown  into  irregular  folds  ; that  these  mus~ 
cles,  being  voluntary  muscles,  under  the  will,  we  should  be 
more  conscious  of  their  operation  than  we  are  ; and  that,  while 
the  mind  remains  attentive  to  distant  objects,  no  voluntary- 
exertion  of  these  muscles  can  affect  the  distinctness  of  the  ob- 
jects. Again,  to  make  the  eye  change  its  accommodation 
from  the  distinct  vision  of  objects,  at  six  inches  to  fourteen 
feet  five  inches,  would  require  such  a pressure  as  might 
lengthen  the  axis  of  the  eye  one  tenth  part,  which  again  would 
form  an  oval  that  would  derange  the  retina. 

Another  opinion  is,  that  when  the  eye  sees  the  nearest  ob- 
jects it  is  at  rest  ; and  that,  in  attending  to  distant  objects,  the 
straight  muscles  draw  back  the  fore  part  of  the  eye  into  the 
socket,  and  thus  shorten  the  axis.  To  this  opinion,  of  course, 
the  same  objections  lie  as  to  the  supposition  that  the  axis  is 
lengthened  by  the  operation  of  the  muscles. 

There  are  some  who  have  entertained  an  opinion,  that  the 
iris,  by  its  contraction,  operates  so  on  the  circular  margin  of 
the  cornea,  where  it  is  connected  with  the  sclerotic  coat,  as  to 
make  the  cornea  more  convex,  and  thus  increase  its  power  of 
concentrating  the  rays  and  enable  the  eye  to  see  near  objects 
distinctly.  To  account  for  this  power  in  the  iris,  Dr.  J urin, 
the  proposer  of  this  hypothesis,  supposes  that  there  is  a greater 
muscular  ring  in  the  margin  of  the  iris  connected  with  the  edge 
of  the  cornea  : the  existence  of  these  muscular  fibres  is  not 
demonstrated,  but  he  says,  since  the  lesser  muscular  ring  in 
the  inner  margin  of  the  iris  is  not  proved  by  ocular  inspection, 
and  yetis  justly  inferred  from  its  effects,  viz.  the  contraction 
of  the  pupil  ; in  the  same  way,  “ the  change  of  conformation 
in  the  eye  has  not  yet  been  adequately  accounted  for,  but  may 
be  fairly  made  out  by  supposing  the  existence  of  the  greater 
muscular  ring.”  His  conclusion  is  in  these  words  When 
we  view  objects  nearer  than  the  distance  of  15  or  16  inches,  I 
suppose  the  greater  muscular  ring  of  the  iris  contracts,  and 
thereby  reduces  the  cornea  to  a greater  convexity  ; and  when 
we  cease  to  view  these  near  objects,  this  muscular  ring  ceases 
to  act,  and  the  cornea,  by  its  spring,  returns  to  its  usual  con- 
vexity suited  to  15  or  16  inches.  In  which  condition  the 
elasticity  of  the  cornea  on  the  one  side,  and  the  tone  of  the 
muscular  ring  on  the  other,  may  be  considered  as  two  antago- 
nists in  a perfect  equilibrium.” 

To  this  opinion  it  is  objected,  that  the  iris  is  not  rooted  in 
the  corftea,  but  in  the  sclerotic  coat,  which  is  firm  in  man  and 
inflexible  in  many  animals.  We  have  also  to  consider,  that 
this  delicate  and  invisible  circle  of  muscular  fibres  has  not  only 
to  contract  the  margin  of  the  cornea,  but,  in  this  action,  to 
Vol.  Ill,  b 2 D 
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alter  the  configuration  of  the  whole  eye.  The  eye-ball  is  a 
whole  equally  distended,  and  no  part  of  it  can  suffer  con- 
traction without  a resistance  from  the  whole  of  the  coats  : 
besides,  in  this  case,  the  alternation  of  light  and  the  brightness 
of  objects  would  be  perpetually  obscuring  the  image,  by  the 
play  of  the  iris  causing  an  alteration  of  the  focus  of  the 
cornea.  But  Dr.  Jurin  did  not  attribute  the  whole  effect  to  the 
action  of  the  iris.  He  thus  explains  the  use  of  the  fluid  sur- 
rounding the  lens  and  the  membranous  capsule  : — When  the 
eye  is  to  be  suited  to  greater  distances,  he  supposed  that  the 
ligamentum  ciliare  contracts  its  longitudinal  fibres,  and,  by 
that  means,  draws  the  part  of  the  anterior  surface  of  the  cap- 
sule, into  which  these  fibres  are  inserted,  a little  forward  and 
outward.  By  this  action,  he  supposed  that  the  fluid,  within 
the  capsule  of  the  lens,  flows  from  the  middle  towards  the 
margin  ; and,  consequently,  the  centre  of  the  capsule  of  the 
lens  is  reduced  to  a less  degree  of  convexity  ; and  that  the 
elasticity  of  the  capsule,  and  the  tone  of  the  ligament,  may 
be  looked  upon  as  two  antagonists  perfectly  in  equilibrio  with 
one  another.  In  the  state  of  rest,  the  eye  is  conceived,  by 
Dr.  Jurin,  to  be  adapted  to  the  middle  distance  ; by  the  in- 
crease of  the  convexity  of  the  cornea,  to  be  adapted  to  nearer 
vision  ; and  by  the  change  in  the  capsule  of  the  lens,  to  be 
fitted  to  distant  objects. 

To  this  last  supposition  it  is  objected,  that  there  is  a simpli- 
city in  the  operations  of  nature  ; that  the  change,  wrought 
upon  the  capsule  of  the  lens,  is  insufficient  to  account  for  the 
whole  effect,  and  that,  therefore,  there  is  a presumption  that 
it  has  no  share  in  producing  the  change  ; that  there  are  no 
muscular  fibres  in  the  ciliary  processes  ; and,  lastly,  that  this 
fluid,  being  of  density  but  little,  if  at  all,  removed  from  the 
aqueous  humour,  any  alteration  of  its  form  can  have  but  a very 
insignificant  effect. 

It  has  occurred  to  others,*  that  the  oblique  muscles  of  the 
eye-ball,  being  thrown  in  opposite  directions  round  it,  thev 
may  have  the  effect  of  elongating  the  axis  of  the  eye.  Again, 
that  the  action  of  the  orbicularis  muscle  of  the  eye-lids,  by 
compressing  the  eye-ball,  assists  in  accommodating  the  eye 
for  seeing  near  objects  more  distinctly.  Dr.  Monro  makes  a 
set  of  experiments  to  prove  the  effect  of  the  orbicularis  mus- 
cle of  the  eye-lids  ; but  I conceive  that  he  has  deceived  him- 
self, in  ascribing  to  the  compression  of  the  eye-lids  an  effect 
partly  produced  by  a voluntary  effort,  but  in  a way  which  is 
not  understood,  and  partly  by  the  contraction  and  dilatation 
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of  the  pupil,  from  the  degree  of  opening  of  the  eye-lids.  If 
he  be  right  in  his  way  of  accounting  for  the  effects  produced  in 
the  experiments  which  he  details,  they  ought  to  have  the  effect 
of  precluding  the  necessity  of  all  further  hypothesis  ; so  fully 
does  the  action  of  the  orbicularis  muscle  seem  to  him  adapted 
to  the  end  proposed.  In  the  first  experiment,  when  he  opened 
his  eye-lids  wide,  and  endeavoured  to  read  a book  the  letters 
on  which  were  so  near  the  eye  as  to  be  indistinct,  he  found  that 
he  could  not  do  it.  In  the  second  experiment,  keeping  the 
head  in  the  same  relation  to  the  book,  he  brought  the  edges  of 
the  eye-lids  within  a quarter  of  an  inch  of  each  other,  and 
then  made  an  exertion  to  read,  when  he  found  he  could  see  the 
letters  and  words  distinctly.  When  I try  this  experiment,  I 
find  the  action  of  the  eye-lids  to  have  no  sensible  effect,  unless 
they  are  brought  very  close  together  : then,  I do  indeed  find 
that  they  have  a most  remarkable  effect.  But  in  this  situation, 
the  eye-lids  cover  the  cornea  so  much,  that  if  they  have  any 
effect  at  all  upon  the  cornea,  it  must  be  to  compress  and  flatten 
it,  and  not  to  give  it  a greater  convexity.  The  smaller  the 
opening  of  the  eye-lids,  the  greater  I found  the  effect.  I con- 
ceive it  to  be  produced  by  the  optical  effect  of  the  eye-lashes 
correcting  the  too  great  converging  of  the  rays ; and  the  same 
effect  I found  to  be  produced  by  the  marginal  hairs  of  two  flat 
camel-hair  brushes,  although  the  eye-lids  were  kept  open. 
Dr.  Monro  concludes  that,  in  this  action  of  the  eye,  1st,  the 
iris,  2dly,  the  recti  muscles,  3dly,  the  two  oblique  muscles,  and, 
4thly,  the  orbicularis  palpebrarum,  have  all  their  share  in  ac- 
commodating it  to  the  distance  of  objects,  and  in  giving  perfect 
vision. 

Very  ingenious  experiments  are  made  by  Dr.  Young,*  to 
determine  whether  there  be  any  change  in  the  length  of  the 
axis  of  the  eye-ball.  He  considers  it  as  necessary,  to  account 
for  the  power  of  the  eye  in  adapting  it  to  the  distance  of  objects, 
that  the  diameter  should  be  enlarged  one  seventh  ; its  trans- 
verse diameter  diminished  one  fourteenth  ; and  the  semi-di- 
ameter shortened  one  thirtieth  of  an  inch.  To  determine  this 
he  fixed  the  eye,  and  at  the  same  time  he  forced  in  upon  the 
ball  of  the  eye  the  ring  of  a key,  so  as  to  cause  a phantom  very 
accurately  defined  to  extend  within  the  field  of  perfect  vision  ; 
then  looking  to  bodies  at  different  distances,  he  expected,  if 
the  figure  of  the  eye  was  altered,  that  the  spot,  caused  by  the 
pressure,  would  be  altered  in  shape  and  dimensions ; he  ex- 
pected that,  instead  of  an  increase  of  the  length  of  the  eye’s 
axis,, the  oval  spot  caused  by  the  pressure  of  the  key,  resisting 
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this  elongation,  should  have  spread  over  a space  at  least  tea 
times  as  large  as  the  most  sensible  part  of  the  retina  : but  no 
such  effect  took  place  ; the  power  of  accommodation  was  as 
extensive  as  ever,  and  there  was  no  perceptible  change  either 
in  the  size  or  in  the  figure  of  the  oval  spot.  Again,  he  placed 
two  candles  so  as  exactly  to  answer  to  the  extent  of  the  termi- 
nation of  the  optic  nerve  ; he  marked  accurately  the  point  to 
which  the  eye  was  directed  ; he  then  made  the  utmost  change 
in  its  focal  length  : expecting  that,  if  there  were  any  elongation, 
of  the  axis,  the  external  candle  would  appear  to  recede  out- 
ward upon  the  visible  space  : but  this  did  not  happen  ; the 
apparent  place  of  the  obscure  part  was  precisely  the  same  as' 
before. 

A favourite  opinion  of  late  has  been,  that  the  lens  has  a pow- 
er of  altering  its  degree  of  convexity,  and  thus  accommodating 
itself  to  the  distance  of  objects.  As  to  the  fibrous  structure  of 
the  lens,  there  can  be  no  doubt  : first  it  is  rent  by  fissure,  then 
split  into  lamina,  and  can  be  finally  teased  out  into  fibres. 

This  structure  was  first  observed  by  Leuwenhoeck  : he  has 
these  words  : — “ Porro  vidi  corpus  crystallinum  ex  tarn  tenui- 
bus  coacervatis  constare  squamis  ut  ubi  eas  oculo  dimetior,  di- 
cere  cogar,  plures  bis  millenis  sibi  invicem  incumbere  ; ubi 
enim  corpus  crystallinum  ab  ejus  membranula  seperassem,  ejus 
adhuc  axis,  ubi  crassissimum  erat,  (non  enim  est  perfecte  ro- 
tundum,  sed  aliquo  modo  planum)  duas  tertias  pollicis  partes 
retinebat  ; ergo  a centro  ad  circumferentiam  est  tertia  pollicis 
pars  atque  quoniam,  ex  dimensione  mea,  600  pili  lati  pollicis 
quadrati,  longitudinem  conficiunt  200  pili  lati  pollicis  tertiam 
partem  adsequare  debent.  Atque  nunc  video  ubi  dense  squamae 
sunt  coacervatae,  eas  capilli  nostri  diametrum  nondum  adae- 
quare  ; ergo  his  10  cum  200  multiplicatis,  sequetur,  ut  dictum, 
plures  2000  squamas  in  corpore  cristallino  esse  coacervatas. — 
Porro  vidi  singulas  has  squamas  ex  filamentis,  concinno  ordine 
juxta  se  positis,  constare  adeo  ut  singulae  squamulae  unum  fila- 
rhentum  sint  crassae  ; & ut  hanc  substantiam  fibros  earn  ex  qua 
corpus  crystallinum  constat  ob  oculos  ponerem,  earn,  lineis  in 
circulum  ductis  quantum  pote  designavi.” 

The  fibrous  structure  and  muscularity  of  the  lens  was 
brought  forward  by  Descartes,  as  explaining  some  actions  of 
the  eye  ; but  was  again  neglected,  till  more  lately,  that  it  has 
been  revived  by  the  insertion  of  Mr.  Young’s  observations  on 
vision  in  the  Philosophical  Transactions.*  The  following  are 
lMr.  Young’s  observations  on  the  appearance  of  the  lens  : — - 
■?  The  crystalline  lens  of  the  ox  is  an  orbicular  convex  tfans 

• * See  vol.  for  1793. 
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parent  body,  composed  of  a considerable  number  of  similar 
coats,  of  which  the  exterior  closely  adhere  to  the  interior. — 
Each  of  these  coats  consists  of  six  muscles,  intermixed  with  a 
gelatinous  substance,  and  attached  to  six  membranous  tendons. 
Three  of  the  tendons  are  anterior,  three  posterior  ; their  length 
is  about  two  thirds  of  the  semi-diameter  of  the  coat ; their  ar- 
rangement is  that  of  three  equal  and  equidistant  rays,  meeting 
in  the  axis  of  the  crystalline  ; one  of  the  anterior  is  directed  to- 
wards the  outer  angle  of  the  eye,  and  one  of  the  posterior  to- 
wards the  inner  angle,  ‘so  that  the  posterior  are  placed  oppo- 
site to  the  middle  of  the  interstices  of  the  anterior  ; and  planes 
passing  through  each  of  the  six,  and  through  the  axis,  would 
mark  on  either  surface  six  regular  equidistant  rays.  The 
muscular  fibres  arise  from  both  sides  of  each  tendon  ; they  di- 
verge till  they  reach  the  greatest  circumference  of  the  coat,  and 
having  passed  it,  they  again  converge  till  they  are  attached  re- 
spectively to  the  sides  of  the  nearest  tendons  of  the  opposite 
surface.  The  anterior  or  posterior  portion  of  the  six  viewed 
together,  exhibits  the  appearance  of  three  penniform-radiated 
muscles.  The  anterior  tendons  of  all  the  coats  are  situated  in 
the  same  planes,  and  the  posterior  ones  in  the  continuations  of 
these  planes  beyond  the  axis.  Such  an  arrangement  of  fibres 
can  be  accounted  for  on  no  other  supposition  that  that  of  mus- 
cularity. The  mass  is  inclosed  in  a strong  membranous  cap- 
sule, to  which  it  is  loosely  connected  by  minute  vessels  and 
nerves  ; and  the  connection  is  more  observable  near  its  greatest 
circumference.  Between  the  mass  and  its  capsule  is  found  a 
considerable  quantity  of  an  aqueous  fluid,  the  liquid  of  the 
srystalline.” 
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Supposing  that  these  are  muscular  fibres,  from  their  close- 
ness and  direction,  they  would  stand  acknowledged  as  forming 
the  strongest  and  most  powerful  muscle  of  its  size  in  the  whole 
body  ; yet  they  act  only  on  themselves,  which  requires  the 
least  possible  degree  of  power.  Again,  how  are  they  relaxed  ? 
What  power  is  their  antagonist  ? Mr.  Young  demonstrates  not 
only  the  muscular  fibres,  but  the  tendons  of  the  lens  as  if  it 
were  not  evident  that  the  lens  acted  merely  on  itself,  which 
could  require  no  concentrating  of  its  fibres  into  tendons  ; for 
tendons  are  found  in  other  parts  of  the  body  only  where  it  is 
necessarv  to  concentrate  the  whole  power  of  the  muscles  so  as 
to  operate  on  one  point. 

We  learn  from  Mr.  Home,f  that  Mr.  John  Hunter  had 
proved  the  lens  to  be  laminated,  and  those  laminae  to  be  com- 
posed of  fibres  ; and,  upon  the  same  authority,  we  learn  that 
his  opinion  was  in  favour  of  the  muscularity  oi  its  structure. — 
Mr.  Home  wished  to  follow  out  this  subject,  by  including  it  in 
the  Croonian  Lecture.  Mr.  Home  found,  with  the  assistance 
of  Mr.  Ramsden,  that  a patient,  after  the  extraction  of  the  cat- 
aract, still  retained  the  power  of  adapting  the  eye  to  the  dis- 
tances of  objects.  Indeed,  we  must  be  well  aware  that  if  a 
patient,  after  couching  and  extracting  the  lens,  could  only  see 
at  one  given  distance,  an  effect  so  very  particular  must  have 
been  long  since  observed.  This  was  a conviction  to  Mr. 
Home  and  Mr.  Ramsden,  that  the  investigation  was  to  be  no 
further  pursued  in  this  tract,  and  they  turned  their  attention, 
therefore,  to  the  cornea. 

Mr.  Ramsden  contrived  an  apparatus  which,  if  the  gentle- 
men engaged  in  the  experiments  have  not  deceived  themselves, 
must  put  this  question  at  rest.  By  Mr.  Ramsden’s  ingenious 
contrivance,  the  head  was  fixed  accurately,  and  at  the  same 
time  a microscope  was  adapted  to  observe  the  changes  in  the 
convexity  of  the  cornea  as  the  eye  was  directed  alternately  to 
near  and  to  distant  objects.  In  these  experiments,  the  motion 
of  the  cornea  became  distinct,  its  surface  remained  in  a line 
with  a wire  which  crossed  the  glass  of  the  microscope  when  the 
eye  was  adjusted  to  the  distant  objects,  but  projected  conside- 
rably beyond  it  when  adapted  to  the  near  ones,  and  the  space 
through  which  it  moved  was  so  great  as  readily  to  be  measured 
by  magnifying  the  divisions  on  the  scale,  and  comparing  them. 
In  this  uray,  it  was  estimated  that  it  moved  the  800th  part  of  an 
inch  (a  space  distinctly  seen  in  a microscope  magnifying  30 
times,)  in  the  change  from  the  nearest  point  of  distinct  vision 
to  the  distance  of  SO  feet. 


See  Philof.  Trans. 
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In  the  evidence  from  anatomical  structure,  I cannot  think 
Mr.  Home  so  happy.  He  was  desirous  of  determining,  more 
accurately  than  had  hitherto  been  done,  the  precise  insertion 
of  the  tendons  of  the  four  straight  muscles,  so  as  to  know 
whether  their  action  could  be  extended  to  the  cornea  or  not  : 
he  found  them  to  approach  within  one-eighth  of  the  cornea  be- 
fore their  tendons  became  attached  to  the  sclerotic  coat.  But 
he  did  not  stop  here — he  stripped  off  with  them  the  anterior 
lamina  of  the  cornea.  Now,  as  it  is  supposed,  in  these  experi- 
ments, that  the  action  of  the  recti  muscles  upon  the  sides  and 
back  part  of  the  ball  compresses  the  humours,  and  makes  them 
flow  forward  so  as  to  distend  the  cornea  ; if  the  extremities  of 
the  tendons  be  inserted  into  the  edge  of  the  cornea  and  even 
pass  over  it,  as  Mr.  Home  has  demonstrated,  their  effect  would 
be  to  flatten  the  cornea,  by  drawing  out  and  extending  its  mar- 
gin. This  is  a circumstance  which  Dr.  Monro  has  remark- 
ed ; and  Dr.  Monro  has  also,  with  more  accuracy  of  observa- 
tion, found  “ all  the  tendinous  fibres  of  the  recti  muscles  firmly 
attached  to  the  sclerotic  coat  at  the  distance  of  a quarter  of  an 
inch  from  the  cornea,  and  no  appearance  that  any  part  of  them, 
or  that  any  membrane  produced  by  them,  is  continued  over 
the  cornea.” 

Amongst  the  variety  of  opinions,  the  innumerable  ingenious 
but  contradictory  experiments  for  discovering  the  manner  in 
which  the  eye  adapts  itself  to  the  distance  of  objects,  I am,  for 
my  own  part,  much  at  a loss  to  determine  which  I should  pre- 
fer. I have  often  doubted,  whether  these  experiments  were 
not  ih  search  of  the  explanation  of  an  effect  which  has  no  ex- 
istence. I have  never  been  able  to  determine,  why  a very 
slight  degree  of  convexity  in  the  cornea  of  a short-sighted  eve 
should  be  so  permanent  during  a whole  life-time,  notwithstand- 
ing the  perfect  elasticity  of  the  cornea,  and  its  being  so  adapt- 
ed as  to  alter  its  convexity  by  the  action  of  the  muscles. — 
Again,  a near-sighted  person,  with  the  assistance  of  a concave 
glass,  can  command  the  objects  to  the  distance  of  some  miles, 
and  with  the  glass  still  held  to  his  eyes,  can  see  minute  objects 
within  three  inches  of  the  eye.  Now,  I cannot  conceive  how 
the  concave  glass  should  give  so  great  a range  to  the  sight : as 
there  can  be  no  change  in  the  glass,  it  must  be  the  eye  which 
adapts  itself  to  the  variety  of  distances  ; yet,  without  the  glass, 
it  cannot  command  the  perfect  vision  of  objects  for  a few  feet. 
Again,  a short-sighted  person  sees  an  object  distinctly  at  three 
inches  distant  from  his  eye;  at  12  feet,  less  distinctly:  and 
when  he  looks  upon  the  object  at  12  feet,  the  objects  beyond  it 
are  confused,  just  as  in  other  men’s  eyes  ; but  when  he  directs 
his  attention  to  the  more  remote  objects,  those  nearer  become 
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indistinct.  Now  this  indistinctness  of  the  object,  seen  when 
he  examines  narrowly  the  objects  beyond  them,  would  argue, 
(did  we  admit  this  muscular  power  in  the  eye  of  adapting  itself 
to  objects,)  that  the  cornea  or  the  lens  has  become  less  convex, 
were  we  not  previously  convinced  that  the  utmost  powers  of 
the  eye  could  not  bring  the  object  at  the  distance  of  12  feet,  or 
any  other  intermediate  distance,  to  be  more  distinctly  seen  than 
the  fixed  and  permanent  constitution  of  the  eye  admits. 

I cannot  help  concluding,  therefore,  that  the  mechanism  of 
the  eye  has  not  so  great  a power  of  adapting  the  eye  to  various 
distances  as  is  generally  imagined,  and  that  much  of  the  effect 
attributed  to  mechanical  power  is  the  consequence  of  attention 
merely.  An  object  looked  upon,  if  not  attended  to,  conveys 
no  sensation  to  the  mind.  If  one  eye  is  weaker  than  the  other, 
the  object  of  the  stronger  eye  alone  is  attended  to,  and  the 
other  is  entirely  neglected  : if  we  look  through  a glass  with  one 
eye,  the  vision  with  the  other  is  not  attended  to.  Now  objects, 
as  they  recede  from  us,  become  fainter  and  fainter  in  their  co- 
lours, and  the  general  effect  upon  the  eye  is  different  from 
those  which  are  near ; and  as  it  happens  that  the  mind  must 
associate  with  the  sensation  before  it  be  perfect,  there  is,  conse- 
quently, an  obscurity  thrown  over  distant  objects  when  we  con- 
template near  ones  ; as,  on  the  other  hand,  the  images  of  near 
ones  are  not  attended  to  when  the  mind  is  occupied  with  dis- 
tant ones,  although  they  be  nearly  in  the  line  with  the  distant 
object  examined.  I conceive  it  to  be  a good  deal  like  that 
command  of  the  attention  which  we  can  exercise  upon  very 
small  bodies  near  us  : of  two  small  grains  lying  on  the  table,  we 
can  examine  the  one  and  neglect  the  other  ; though,  if  we  at- 
tend to  both,  we  can  take  them  into  the  sphere  of  perfect  vi- 
sion ; or,  in  other  words,  though  they  both  have  their  images 
on  the  more  sensible  part  of  the  retina.  We  can  attend  to  one 
letter  of  a word,  to  the  whole  word,  or  to  the  page  of  a book. 
I cannot  altogether  deny  the  mechanical  power  of  the  eye  in 
adapting  it  to  the  distance  of  objects,  but  I think  this  operation 
of  attention  has  been  too  much  overlooked.., 
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The  eye  is  certainly  the  noblest  of  the  organs  of  sense.  It 
is  that  with  which  we  should  part  the  most  unwillingly,  and  of 
which,  when  deprived,  we  are  most  helpless.  A celebrated 
philosopher  says,  how  much  more  noble  is  that  faculty  by  which 
wre  can  find  our  way  in  the  pathless  ocean,  traverse  the  globe, 
determine  its  figure  and  dimensions,  delineate  every  region  of 
it ; by  which  we  can  measure  the  planetary  orbs,  and  make, 
discoveries  in  the  sphere  of  the  fixed  stars  ! Again,  how  admi- 
rable is  that  organ  by  which  we  can  perceive  the  temper  and 
dispositions,  the  passions  and  affections  of  our  fellow  creatures ; 
and,  when  the  tongue  is  taught  most  artfully  to  lie  and  dissem- 
ble, the  hypocrisy  is  discovered  in  the  countenance  ! we  often 
are  able  to  detect  what  is  crooked  in  the  mind  as  well  as  in  the 
body  ! Yet,  notwithstanding  the  perfection  of  the  sense  of  see- 
ing, much  of  this  perfection  is  gained  by  the  other  senses,  and 
particularly  by  that  of  touch.  If  the  human  body  were  mo- 
tionless and  inert,  the  sensation  conveyed  by  the  eye  would  be 
very  imperfect  ; we  should  be  able  to  conceive  neither  the  dis- 
tance nor  the  figure  of  objects.  But,  as  it  is  the  distance  of  the 
object,  joined  with  its  visible  magnitude,  is  the  sign  of  its  real 
magnitude  ; and  the  distance  of  the  several  parts  of  an  object, 
joined  with  its  visible  figure,  becomes  a sign  of  its  real  figure. 
Without  this  combination  of  the  original  sensation  with  the  ac- 
quired perception,  vre  should  see  form  and  colour  without 
having  any  idea  of  its  distance,  or  of  the  convexity  of  an  ob- 
ject ; we  should  have  no  measure  of  its  length,  or  breadth,  or 
distance. 

Upon  other  occasions,  wre  are  apt  enough  to  acknowledge 
the  powers  of  association.  But  the  connection  of  ideas  is  in. 
no  instance  more  constant  and  secret  than  in  the  ideas  conveyed 
by  sight  and  touch.  When  a solid  body  is  presented  to  view, 
we  see  only  the  light  and  shade  ; but  this  raises  in  our  mind 
the  associated  ideas  from  the  sense  of  touch,  viz.  soliditv, 
convexity,  and  angularity,  “the  visible  idea  exciting  in  us 
those  tangeable  ideas,”  which,  in  the  free  and  promiscuous 
exercise  of  our  senses,  usually  accompanv  it.  It  is  thus 'that 
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we  attribute  to  the  sense  of  sight  what  is  the  act  of  the  memory 
and  judgment.* 

We  have  seen  that  the  picture  of  an  object  is  formed  in  the 
bottom  of  the  eye.  It  was  formerly  sufficient  to  say,  that  the 
mind  contemplates  this  image.  We  should  say  now,  that  this 
image  is  conveyed  into  the  sensdrium  by  the  optic  nerve.  This 
is  an  hypothesis  merely  ; and  we  have  no  more  consciousness 
of  the  object  being  in  the  brain  or  sensorium  than  in  any  other 
part  of  the  body : we  may  rather  say,  that  the  impression 
made  on  the  organ,  nerves,  and  brain,  is  followed  by  sensa- 
tion, and  that  the  intelligence  is  the  joint  operation  of  the 
whole.f  Lastly,  the  metaphysician  calls  our  sensations  the 
signs  of  external  objects  ; because  the  object  itself  is  not  pre- 
sented to  the  mind,  nor  is  there  an  actual  resemblance  betwixt 
the  object  and  the  sensation  of  it,  but  merely  a connection 
established  by  nature,  as  certain  features  are  natural  signs  of 
anger  ; or  by  art,  as  articulate  sounds  are  the  signs  of  our 
thoughts  and  purposes. 

We  are  now  naturally  led  to  the  consideration  of  some- 
points,  the  full  comprehension  of  which,  requires  the  know- 
ledge,  both  of  anatomy  and  of  the  principles  of  optics. 

PARALLEL  MOTION  OF  THE  EYES. 

The  axis  of  the  eye  is  a line  drawn  through  the  middle  of 
the  pupil  and  of  the  crystalline  lens,  and  which  consequently 
falls  upon  the  middle  of  the  retina  ; and  the  axes  of  both  eyes 
produced,  are  called  the  optic  axes.  But  the  axes  of  the  eyes, 
it  is  evident,  are  not  always  parallel  ; for  when  both  eyes  are 
directed  to  a near  object,  the  axes  of  the  eyes  meet  in  that  ob- 
ject ; but  when  we  direct  the  eyes  to  the  objects  in  the  heavens, 
they  may  be  considered  as  perfectly  parallel  in  their  axes, 
though  perhaps  not  then  mathematically  so.  To  an  observer, 
the  eyes  seem  always  moving  in  parallel  directions  ; but  nature 
has  given  us  the  power  of  varying  them  so,  that  we  can  direct 
them  to  the  same  point,  whether  remote  or  near.  This,  how- 

* See  Dr.  JurinofMr.  Molyneux’s  problem,  Smith’s  Append,  p.  27. 

f Euclid,  aud  others  of  the  ancients,  contended  that  vifion  was  occafioncd  by 
trie  emiffion  of  rays  from  the  eye  to  the  objedt.  He  thought  it  more  natural  to 
fuppofe,  that  an  animate  fubftance  gave  out  an  emanation,  than  that  the  inanimate 
body  did.  In  1560,  the  opinion  was  confirmed  that  the  rays  entered  the  eye. — ■ 
The  feni'.vion  was  not  always  believed  to  be  in  the  retina:  It  was  by  lome  be- 
lieved that  part  of  the  fenfation  was  to  be  attributed  to  the  cryftalline.  Kepler,  in 
1 600,  (hewed,  geometrically  how  the  rays  were  refracted  through  all  the  hu- 
mours of  the  eye,  fo  as  to  form  a diftindt  pidture  on  the  retina ; and  alfo  he 
fliowed  the  effedi  of  glafles  on  the  eyes.  See  further,  regarding  the  opinions  of 
the  ancients,  Boerhaave  Preledl.  Acad,  tom.  iv.  p.  281. 
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ever,  is  in  some  measure  learnt  by  custom,  and  lost  by  disuse. 
A child  has  much  difficulty  in  altering  the  distance  of  its  eyes, 
which  is  the  occasion  of  the  vacancy  of  its  stare  : and  again, 
we  observe  that  a patient  who  has  long  lost  one  eye,  is  inca- 
pable of  directing  the  axis  of  the  blind  eye  without  looking 
with  the  other,  and  even  then,  the  blind  organ  does  not  follow 
the  other  with  that  perfect  accuracy  which  exercise  gives  when 
both  eyes  are  sound.  By  much  practice  and  straining,  the 
axis  of  the  eyes  may  be  much  further  altered  from  the  natural 
parallelism,  which  wags  and  boys  often  do,  so  as  to  distort  the 

eves,  and  give  a droll  obliquity  to  the  countenance. 

Still,  custom  alters  the  direction  of  the  axes  of  the  eyes  but 
a very  little  ; for  the  natural  constitution  of  the  eye  does  not 
allowr  the  child  to  turn  his  eyes  in  every  different  direction  from 
each  other.  There  is,  on  the  contrary,  as  we  have  seen,  a par- 
ticular sensible  spot  in  the  retina,  which  makes  it  necessary  to 
distinct  vision,  that  this  spot  shall  receive  the  concentrating 
rays  of  light ; and  the  natural  constitution  of  both  eyes,  is, 
that  this  spot  in  each  eye  shall  have  such  a relation  to  that  of 
the  other,  that  the  axes  of  both  should  be  accurately'  in  the  mid- 
dle of  the  eye-ball  in  order  to  produce  single  vision. 

By  voluntary  squinting  or  depressing  one  of  the  eyes  with 
the  finger,  objects  appear  double,  because  the  optic  axis  is 
thanged  in  the  distorted  or  depressed  eye,  and  the  picture  is 
no  longer  painted  on  corresponding  points  of  both.  This 
simple  experiment  leads  us  to  consider  what  is  the  constitution 
and  correspondence  of  the  eyes,  that,  when  each  has  the  picture 
of  the  object  impressed  upon  it,  we  should  only  see  it  single  if 
the  eyes  are  sound  and  perfect. 


For  example,  the  object  A.  in  fig.  16.,  is  exactly  in  the  centre 
of  the  axes  of  both  eyes  ; consequently,  it  is  distinctly  seen  . 
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and  it  appears  single,  because  the  rays  from  it  strike  upon  the 
points  of  the  retina  opposite  to  the  pupils  in  both  eyes.  Those 
points  have  a correspondence  ; and  the  object,  instead  of  ap- 
pearing double,  is  only  strengthened,  in  the  liveliness  of  the 
image.  Again,  the  object  b will  be  seen  fainter,  but  single, 
and  correct  in  every  respect.  It  will  appear  fainter,  because 
there  is  only  one  spot  in  each  eye  which  possesses  the  degree  of 
sensibility  necessary  to  perfect  vision  : and  it  will  appear 
single,  the  rays  proceeding  from  it  having  exactly  the  same  re- 
lation to  the  centre  of  the  retina  in  both  eyes.  Though  they 
do  not  fall  on  the  centre  of  the  retina,  they  fall  on  the  same 
side  of  the  centre  in  both  eyes.  But  if  the  eyes  are  made  to 
fix  steadfastly  on  an  object,  and  if  another  object  should  be 
placed  before  the  eyes  within  the  angle  which  the  axes  of  the 
two  eves  make  with  the  first  object,  it  will  be  seen  double,  be- 
cause the  points  of  the  retina  struck  by  the  rays  proceeding 
from  the  nearer  object  do  not  correspond  in  their  relation  to  the 
central  point  of  the  retina.  Thus,  the  eyes  B b,  fig.  17., 
having  their  axes  direated  to  a,  will  see  the  object  c double 
somewhere  near  the  outline  D d.  Because  the  line  of  the 
direction  of  the  rays  from  that  body  c,  do  not  strike  the  retina 
in  the  same  relation  to  the  axis  a b in  both  eyes.  Upon  this 
principle,  we  may  easily  explain  why  objects,  which  are 
much  nearer  the  eyes,  or  much  more  distant  from  them  than 
that  to  which  the  two  eyes  are  directed,  appear  double.  Thus, 
if  a candle  is  placed  at  the  distance  of  ten  feet,  and  I hold  mv 
finger  at  arm’s  length  between  my  eyes  and  the  candle,  when  I 
look  at  the  candle,  I see  my  finger  double,  and  when  I look  at 
my  finger,  I see  the  candle  double.  This  double  vision  occurs 
to  us  all  frequently  ; but,  unless  we  make  the  experiment  pur- 
posely, we  do  not  attend  to  it.  Many  other  instances  of  the 
harmony,  and  of  the  want  of  it  in  the  eyes,  particularly  the 
reverse  of  what  these  diagrams  shew,  may  be  easily  produced, 
viz.  the  seeing  two  objects  single  : for,  if  we  look  at  a half- 
penny and  a shilling,  placed  each  at  the  extremity  of  two 
tubes,  one  exactly  in  the  axis  of  one  eye,  and  the  other  in  the 
axis  of  the  other  eye,  we  shall  see  but  one  piece  of  coin,  and 
of  a colour  neither  like  the  shilling  nor  like  the  half-pennjq  but 
intermediate,  as  if  the  one  were  spread  over  the  other. 

This  relation  and  sympathy  between  the  corresponding' 
points  of  the  two  eyes,  is,  therefore,  to  be  considered  as  a ge- 
neral fact,  viz.  that  pictures  of  objects  falling  upon  corres- 
ponding-points of  . the  two  retinas,  present  the  same  appear- 
ance to  the  inind  as  if  they  had  both  fallen  upon  the  same 
point  of  one  retirfa  ; and  pictures  upon  points  of  the  two 
Itetinas  which  do  not  correspond,  and  which  proceed  from  one 
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object,  present  to  the  mind  the  same  apparent  distance  and 
position  of  two  objects,  as  if  one  of  those  pictures  were  carried 
to  the  point  corresponding  with  it  in  the  other  retina. 

Several  animals,  we  see,  direct  their  eyes  by  very  different 
laws  from  those  which  govern  the  motion  of  ours  : but  we  are 
not  to  reason  upon  their  sensations  by  the  laws  of  vision  of  the 
human  eves  ; we  must  take  it  as  a principle,  that  nature  has 
been  bountiful  to  them  also  ; and  that  the  result  of  organiza- 
tion in  their  eyes  is  perfect  vision. 

In  birds,  (if  we  except  the  owl,)  the  eyes  diverge,  and  are 
directed  to  opposite  sides.  As  the  owl  seeks  his  prey  in  the 
night,  it  may  be  necessary  to  the  distinctness  of  his  vision  in 
weak  light,  that  both  eyes  be  directed  to  the  object.  Most 
fishes  have  their  eyes  directed  laterally,  though  there  are  ex- 
ceptions ; as  those  fishes  which  are  flat,  and  swim  at  the  bot- 
tom, have  their  eyes  directed  upward.  In  many  insects,  the 
surface  of  the  eye  has  no  resemblance  to  the  cornea  of  vivipa- 
rous animals  ; but  when  examined  with  the  microscope,  it  is 
seen  to  consist  of  a number  oi  tubercles,  each  of  tvhich  is  as  a 
distinct  eye.  In  others,  the  eye  is  removed  to  the  extremity  of 
the  moveable  tenaculse.  Very  large  animals,  as  the  whale,  ele- 
phant, rhinoceros,  hippopotamos,  have,  in  proportion  to  their 
bodies,  very  small  eyes  : so  have  the  animals  which  live  much 
under  ground  ; and,  in  general,  a large  eye  is  a sign  of  the  ani- 
mal being  able  to  see  in  obscure  light,  because  there  is  propor- 
tionably  a greater  number  of  rays  admitted  into  the  eye.  For 
the  same  reason,  fishes  have  a peculiarly  large  eye  and  dilata- 
ble pupil,  because  the  water  is  a more  obscure  medium,  and, 
from  the  occasional  roughness  of  its  surface,  much  darkened 
and  variable. 

We  must  conclude,  that  in  these  varieties  of  the  eyes,  where 
there  is  a difference  in  number;  position,  and  natural  motion, 
there  are  different  laws  of  vision  adapted  to  these  peculiarities 
and  the  exigencies  of  the  animals.  If  we  are  to  judge  from 
analogy,  we  may  suppose,  that  in  many  animals,  there  is  no 
correspondence  between  points  of  the  two  retinas,  or  it  is  of  a 
different  kind  from  ours.  In  those  which  have  immoveable 
eyes,  the  centre  of  the  two  retinas  will  not  correspond  so  as  to 
give  the  idea  of  one  object,  but  of  distinct  objects,  and  in  their 
respective  places.  In  other  animals,  corresponding  points 
would  give  false  appearances  ; and  in  such  as  turn  their  eyes 
in  all  directions,  independently  of  each  other,  they  would  seem 
to  possess  a perception  of  the  direction  in  which  thev  move 
them,  as  we  have  of  the  motion  of  our  arms 
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SQUINTING. 

We  have  seen,  that  there  is  a point  in  both  retinas  more 
acutely  sensible  to  the  impression  of  light  and  the  image  of 
objects,  than  any  other  part  of  all  its  concave  surface.  In  a 
sound  eye,  this  point  is  immediately  opposite  to  the  pupil.— 
There  is  a coincidence  betwixt  this  point  and  the  axis  of  the 
eye  ; and  when  we  look  to  an  object,  its  image  strikes  this  point 
of  the  retina  : but  if  it  should  happen  that  this  sensible  point  of 
the  retina  should  be  changed,  and  not  be  exactly  opposite  to 
the  pupil  when  the  axis  of  the  eye  is  in  the  line  with  the  object, 
there  will  be  an  effort  of  the  muscles  moving  the  eye-ball  to 
turn,  so  that  the  rays  proceeding  from  the  object  shall  strike 
upon  the  more  sensible  spot  of  the  nerve.'*  Again,  if  the  great- 
er sensibility  of  the  nerve  should  lie  in  its  proper  place,  and  a 
remote  cause  should  occasion  such  an  action  of  the  muscles 
and  distortion  of  the  eye  as  we  see  in  a squint,  then  the  image 
will  be  double  ; for  it  no  longer  falls  on  corresponding  points  of 
the  retina  of  each  eye,  and  separate  images  are  conveyed  to 
the  brain.  If,  however,  this  distortion  continues,  the  single 
vision  is  gradually  restored.  Is  there,  then,  in  this  case  pro- 
duced a new  correspondence  betwixt  points  of  the  retina  which 
were  before  discordant  ? We  find  that  this  is  not  the  case,  bv  a 
very  simple  experiment. — In  a person  who  squints,  one  of  the 
eyes  is  directed  to  the  object  and  the  other  appears  to  be  turn- 
ed from  it : if  the  sound  eye  be  shut,  and  the  person  be  direct- 
ed to  look  to  an  object  with  the  other,  it  is  directed  to  it  with 
the  proper  and  natural  axis.  Now  this  shows  us  that  the  sen- 
sibility of  the  proper  spot  in  the  bottom  of  the  eye  is  not  lost. — 
We  must  explain  the  single  vision  in  eyes,  one  of  which  is  dis- 
torted from  its  natural  axis,  upon  another  principle.  Most 
people  who  squint,  have  a defect  in  one  eye,  and  this  is  the 
distorted  eye,  while  the  other  is  directed  in  the  true  axis 
to  the  object.  Now  the  mind  does  not  attend  easily  to 
two  impressions,  the  one  being  weaker  than  the  other : in  a 
short  time  the  weaker  impression  is  entirely  neglected,  and 
the  stronger  only  is  perceived. — So  in  squinting,  the  impression 
on  the  weak  eye  in  a short  time  ceases  to  be  attended  to,  the 
strong  and  vivid  impression  is  alone  perceived,  and  single  vi- 
sion is  the  consequence.  It  is  evident,  then,  that  those  who 
squint  must  have  a degree  of  imperfection  in  the  strength  of 

* This  was  M.  de  la  Hire’s  opinion. — He  had  an  idea  alfo  that  fquinting  was 
produced  by  the  obliquity  of  the  objedt.  Both  of  thefe  opinions  are  refuted  by 
Dr.  Jurin. 
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the  image  ; for  it  is  necessary  to  neglect  the  impression  of  one 
eye,  to  obtain  distinct  vision  with  the  other  ; the  consequence 
of  this  is  frequently  an  attempt  still  further  to  distort  the  eye, 
and  turn  it  so  far  inward  or  under  the  upper  eye-lid  that  no 
distinct  impression  can  be  received  upon  it:  at  all  events,  they 
perceive  the  object  only  with  one  eye,  although  they  may  be 
said  to  see  it  with  both  ; the  perception  being  the  combined 
operation  of  the  organ  and  of  the  mind. 

If  the  sensation  of  one  eye  be  weak,  it  is  very  liable  to  be 
neglected  altogether,  and  that  eye  is  apt  to  wander  from  the 
true  axis ; and  if  the  person  be  careless,  or  given  to  distort 
his  eyes  in  childishness,  a permanent  squint  may  be  given  to 
the  eyes. 

Another  cause  of  squinting,  in  children,  is  the  being  so  laid 
in  their  cradle,  that  the  light  strikes  obliquely  into  one  of  the 
eyes,  whilst  the  other  cannot  see  it;  by  which  means  one  of 
the  eyes  only  comes  by  degrees  to  be  directed  to  the  light  while 
the  sensation  of  the  other.is  disregarded.  What  is  very  ex- 
traordinary in  squinting,  is  the  correspondence  in  the  muscles 
of  the  eye,  notwithstanding,  the  great  distortion  of  the  eye-ball ; 
for,  when  both  eves  are  open,  as  the  sound  eye  turns  in  all  va- 
riety of  directions  to  the  surrounding  objects,  the  other  eye 
still  follows  it,  but  preserves  its  distance,  so  as  in  a manner  to 
avoid  all  interference.  Blows  on  the  head,  drinking  and  smoak- 
ing,  and  a variety  of  irritations,  occasioning  convulsions  and 
distortion  of  the  eyes,  cause  double  vision.  As  this  is  evi- 
dently produced  by  the  affection  of  the  muscles  moving  the 
eye-ball,*  since  any  change  upon  the  retina  could  not  give  oc- 
casion to  such  distortions  in  a state  of  insensibility,  we  may 
naturally  conclude,  that  squinting  is  sometimes  the  conse- 
quence of  irregular  action  of  the  muscles  ; for  if  those  tran- 
sient causes  are  apt  to  affect  them,  so  will  they  be  apt  to  be 
permanently  affected. f 

* The  command  of  the  voluntary  mufcles  is  firft  loft  in  intoxication  ; and,  there- 
fore, it  is  more  likely  that  the  mufcles  Ihould  lofe  their  natural  adtion  and  corref- 
pondence  than  the  retina. 

f In  Smith’s  Optics,  there  is  a cafe  of  fquinting  and  double  vifion  occafionedby 
a blow.  In  Buffon’s  Differtation, in  the  Acad.  Roy.  des  Sc.  1743,  fquinting  after 
long  continued  pain  of  the  head.  In  the  Mem.  Roy.  de  l’Acad.  des  Sc.  1718,  Hift. 
p.  29,  there  is  a curious  inftance  of  falfe  vifion.  I find  alfo  quoted  feveral  cafes  of 
ftrabifmus  from  fudden  fright,  in  Ephem.  Germ,  cent  3 if  4.  obf.  rj2.  p.  349.  lb- 
dec.  3.  an  8 & 11.  ob.  37.  p.  114.  Ib.  dec.  3.  an.  9 & 10.  obf.  67.  “ Novi  Juven- 
em  paralyfi  ohnoxium,  cui  cum  cteteris  oculi  finiftri  mufeulis  relaxatis,  adducens  for- 
tius contraheretur  propter  oculiun  ita  diftortum  objedtum  quodcunque  duplex  ap- 
parebat,  nec  quod  verum  efl'et  diftinguere  poteft.”  IVillis  de  anima  Brut.  P.  Pijy - 
fiol.  p.  77.  An  inftance  of  the  lofs  of  correfpondihg  motions  of  the  eyes,  and 
llrange  illufions  of  fight.  See  in  the  Inquiry  into  the  nature  of  mental  derange- 
mem  by  Dr.  Crichton,  vol.  i.  p.  147. 
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We  can  distort  our  eyes  by  an  unnatural  effort,  but  we  can  - 
not squint : that  is  to  say,  we  can  bring  our  eyes  into  such  a 
forced  situation  that  we  cannot  see  any  thing  distinctly  ; but  we 
cannot  keep  one  eye  distinctly  upon  an  object  and  turn  the 
other  from  it. — Such  a position  of  the  eyes,  at  least  (and  which 
is  exactly  that  of  those  who  squint  unintentionally,)  I cannot, 
by  any  means,  accomplish.*  This  shows  the  strict  correspon- 
dence betwixt  the  moving  muscles  of  the  eye-balls.  By  this 
experiment,  we  shall  find  the  difficulty  of  that  method  of  cor- 
recting the  squint  proposed  by  Dr.  Jurin,  or  of  commanding 
motions  of  the  eyes  different  from  those  which  have  been  be- 
stowed by  nature,  or  acquired  by  habit.  But  habit  I believe 
to  be  much  more  seldom  the  origin  of  squinting  than  is  gene- 
rally supposed.  It  is  said,  by  Dr.  Reid  and  others,  that  we 
see  young  people,  in  their  frolics,  learn  to  squint,  making  their 
eyes  either  converge  or  diverge  when  they  will  to  a very  con- 
siderable degree  : why  should  it  be  more  difficult  for  a squin- 
ting person  to  learn  to  look  straight  when  he  pleases  ? The  rea- 
son of  the  greater  difficulty  is  obvious,  that  in  making  the  eyes 
converge  or  diverge,  the  will  is  acting  upon  both  eyes  equally  ; 
but  to  distort  one  eye  inward  or  outward,  and  at  the  same  time 
to  keep  the  other  fixed,  is  to  me  like  an  absolute  impossibility. 
Most  people,  who  squint,  have  a defect  in  the  distorted  eye,  a 
weakness  which  they  do  not  observe,  from  want  of  attention  to 
the  impressions  upon  that  eye.  It  will  be  difficult  to  deter- 
mine whether  this  defect  be  an  original  fault,  or  the.  effect  of 
the  want  of  use  : since,  by  tying  up  the  sound  eye,  the  weak 
one  becomes  gradually  stronger,  so  that  the  person  becomes 
able  to  read  with  it,  much  may  be  attributed  to  the  neglect  of 
impressions. 

It  may  be  observed,  that  this  neglect  of  the  impressions, 
which  are  actually  received,  is  not  at  all  like  that  disuse,  which 
is  the  consequence  of  no  impression  being  received  : for  dark- 
ness increases  the  sensibility  of  the  retina,  while  this  dissipates 
and  exhausts  it.  That  squinting  is  not  produced  by  the  weak- 
ness of  the  impression  received  upon  the  nerve,  would  appear 
from  the  circumstance  that  opacity  of  the  humours  or  the  gutta 
serena  do  not  occasion  an  alteration  of  the  usual  correspon- 
dence in  the  muscles  moving  the  eye-balls. 

It  is  said,  that  in  those  who  have  lost  the  sight  of  one  eye, 
i he  habit  of  directing  it  to  the  object  they  look  at  is  lost,  be- 
cause this  habit  is  no  longer  of  use  to  them. f This  I have 

* It  is  laid  that  altronomers,  who  are  much  tiled  to  attend  only  to  the  itnpreflions 
of  one  eye,  are  fometimes  able,  tofquint  at  pleafure.  Sec  Mr.  Home  Phil.  Tranf. 
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never  observed,  nor  should  I think  it  apt  to  happen,  unless  the 
muscles  of  the  eye  had  been  injured  from  the  same  cause  which 
destroyed  the  sight  ; at  any  rate,  it  is  in  a very  imperfect  de- 
gree, and  not  such  as  we  should  call  a squint. 

In  regard  to  the  cure  of  squinting,  it  seems  the  most  reason- 
able, in  the  first  place,  to  endeavour  to  strengthen  the  weak 
eye  by  use,  and  by  tying  up  the  sound  one.  In  this  case,  the 
distorted  eye  becomes  properly  directed  to  the  object,  and  the 
strength  of  the  impression  is  in  some  degree  restored.  When 
this  has  been  persevered  in  for  some  time,  and  the  person  is 
allowed  to  look  at  any  object  with  both  eyes,  the  weak  eye  will 
perhaps  be  again  distorted  from  the  true  axis  ; but,  probably, 
with  a painful  'effort  and  double  vision : which  shows  some 
progress  in  the  recurrence  of  the  tvyo  eyes,  and  their  proper 
sympathy,  and  that  the  impression  on  the  weak  eye  is  at  least 
attended  to.  After  this,  it  will  be  time  enough,  by  Dr.  Jurin’s 
method,  to  endeavour  to  correct  the  squint “ place  the  child 
before  you,  and  let  him  close  the  undistorted  eye,  and  look  at 
you  with  the  other.  When  you  find  the  axis  of  this  eye  fixed 
directly  upon  you,  bid  him  endeavour  to  keep  it  in  that  situa- 
tion, and  open  his  other  eye.  You  will  now  immediately  see 
the  distorted  eye  turn  away  from  you  towards  his  nose,  and 
the  axis  of  the  other  will  be  pointed  at  you.  But  with  pa- 
tience and  repeated  trials  he  will,  by  degrees,  be  able  to  keep 
his  distorted  eye  fixed  upon  you,  at  least  for  some  little  time 
after  the  other  is  opened.  And  when  you  have  brought  him 
to  continue  the  axes  of  both  eyes  fixed  upon  you,  as  you  stand 
directly  before  him,  it  will  be  time  to  change  his  posture,  and  to 
set  him  first  a little  to  one  side  of  you  and  then  to  the  other,  and 
so  to  practise  the  same  thing  ; and  when,  in  all  these  situations, 
he  can  perfectly  and  readily  turn  the  axes  of  both  eyes  towards 
you,  the  cure  is  effected.  An  adult  person  may  practise  all 
this  with  a glass,  without  any  director,  though  not  so  easily  as 
with  one. — But  the  older  he  is  the  more  patience  is  necessary. 
About  twenty  years  ago,  I attempted  a cure,  after  this  man- 
ner, upon  a young  gentleman  about  nine  years  of  age,  with  pro- 
mising hopes  of  success  ; but  was  interrupted  by  his  falling  ill 
of  the  small-pox,  of  which  he  died.” 

Dr.  Jurin  preferred  this  method  to  the  use  of  tubes  or  shells 
with  small  holes  in  them,  which  have  been  recommended. — ■ 
But  what  appears  to  me  the  great  difficulty,  lies  in  the  strength 
of  the  irppression  received  upon  the  sound  eye,  which,  causing 
the  impression  of  the  weak  eye  to  be  entirely  neglected,  it  is 
again  thrown  out  of  the  line  of  direct  vision.  I conceive  it, 
therefore,  to  be  a necessary  part  of  the  experiment  with  tubes 
or  shells,  that  the  vision  through  the  tube,  applied  to  the  sound 
Vol.  II I.  ' .2  F 
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eye,  shall  be  so  obscured  as  to  have  some  accordance  with  the 
lesser  sensibility  of  the  weak  eye,  and  then,  objects  being  seen 
equally  with  both  eyes,  a gradual  accordance  of  the  muscles 
may  be  produced.  The  conviction  of  the  necessity  of  giving 
an  equality  to  the  strength  of  the  sensation  of  both  eyes  must 
have  struck  M.  de  Buffon,  since  he  says,  in  his  Dissertation  in 
the  Academy  of  Sciences,  that  a plane  glass  should  be  applied 
to  the  weak  eye  and  a convex  one  to  the  strong  eye,  so  as  to  re.- 
duce  the  last  to  a state  less  capable  of  acting  independently  of 
the  other. 

But  what  is  called  a weakness,  is  very  frequently,  I am 
convinced,  merely  a short-sightedness  in  one  eye  : what  the 
effect  of  this  should  be  we  may  experience  if  we  look  to  an  * 
object  with  both  eyes,  but  with  one  of  them  through  a concave 
or  convex  glass  ; if  we  are  looking  upon  a book,  there  will  be 
produced  a confusion  of  the  letters,  but,  by  a little  practice, 
the  letters  will  become  again  distinct.  By  an  attentive  obser- 
vation, we  shall  find  that  this  is  the  consequence  of  attending 
solely  to  the  impression  received  in  the  naked  eye  : nay,  what 
is  still  more  strange,  we  can  attend,  in  this  experiment,  to  the 
impression  upon  the  point  of  the  axis  of  one  eye,  and  to  the 
general  impression  of  both.  If,  while  looking  upon  the  let- 
ters of  a large  page,  I move  the  convex  glass  of  a small  de- 
gree of  power  sideways  before  my  right  eye,  the  whole  letters 
of  the  page  seem  to  move,  leaving  distinct  and  stationary  a 
circular  spot  containing  a word  or  two.  Here,  by  no  effort, 
while  I look  with  both  eyes,  can  I lose  the  steady  and  distinct 
sight  of  these  few  words,  because  their  image  is  received 
upon  the  more  sensible  central  point  of  the  retina  of  my  left 
eye  : but  all  the  other  part  of  the  sphere  of  vision  I can  see 
alternately,  dimmed  or  distinct,  as  I choose  to  attend  to  the 
less  powerful  impression  of  the  right  eye,  or  the  natural  sensa- 
tion of  the  left.  We  see,  by  this  experiment,  how  easy  it  is 
to  neglect  the  impression  of  one  eye,  if  it  be  no  stronger  than 
that  of  the  other,  (and  of  course  more  easily  if  it  be  weaker,) 
and  how  impossible  it  is  to  neglect  the  more  vivid  impression. 

From  such  a radical  defect  in  the  vision,  as  the  humours  of 
one  eye  having  a different  focus  from  the  other,  and  conse- 
quently an  indistinctness  of  vision  produced  from  two  images 
of  different  sizes  intermingling  their  colours,  children  seem 
very  frequently  to  be  made  to  squint  ; and  I have  known 
adults,  with  a degree  of  the  same  inequality  in  the  eyes,  kept 
from  squinting  only  by  a particular  attention  to  the  direction  ol 
their  eyes.  M.  de  Buffon,  in  his  Dissertation  already  quoted, 
after  affirming  what  has  been  already  delivered,  viz.  that  no 
one  squints  with  both  eyes  at  once,  says,  he  has  observed  three 
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instances  in  which  the  eyes,  according  to  circumstances,  were 
alternately  distorted  from  the  object.  This  he  accounts  for  by 
finding  that,  with  one  eye,  the  letters  of  a book  could  be  seen 
at  the  distance  of  two  or  three  feet,  and  not  nearer  than  fifteen 
inches  ; while,  with  the  other,  the  letters  could  be  distin- 
guished at  the  distance  of  from  four  to  fifteen  inches  only. 
Consequently,  when  looking  to  distant  objects,  the  image 
being  more  distinct  with  the  long-sighted  eye,  the  other  was 
turned  from  the  object ; but  when  objects  at  a small  distance 
were  seen,  the  image  in  the  far-sighted  eye  being  imperfect,  it 
is  turned  from  the  axis,  that  it  may  not  interfere  with  the 
stronger  image  of  the  other  eye,  which  is  now  directed  to  the 
object. 

A frequent  effect  of  the  weakness  left  by  long  fevers  in 
children,  is  a squint  which  gradually  goes  off  as  the  strength  is 
restored.  It  is  observed,  also,  that  squinting  and  double  vi- 
sion are,  in  some  fevers,  a concomitant  with  delirium  and 
phrenitis.  This  symptom  proceeds,  in  all  likelihood,  from  an 
unequal  tension  of  the  muscles  of  the  eye-ball.  The  double 
vision  is  the  effect  of  discordance  in  the  action  of  the  muscles. 


CHAP.  XIII. 


OF  THE  EYE-LIDS,  OF  THEIR  GLANDS,  AND 
OF  THE  COURSE  OF  THE  TEARS. 

Having  completed  the  description  of  the  eye,  as  the 
organ  of  vision,  we  have  now  to  attend  to  its  connections,  its 
adventitious  membranes,  the  glands  of  the  eye-lids,  and  the 
course  of  the  tears.  It  is  plainly  necessary  that  the  eye  should 
not  be  loose  in  the  socket  ; but  that,  in  its  rolling  motion,  it 
should  still  be  attached  ; and  that,  although  the  delicate  an- 
terior surface  must  be  exposed,  the  internal  parts  of  the  socket 
should  be  defended  from  the  intrusion  of  extraneous  bodies. 
This  is  accomplished  by  the  tunica  conjunctiva. 

The  tunica  conjunctiva,  or  adnata,  is  the  inflection  of 
the  common  skin  of  the  eye-lids.  It  goes  a little  way  back 
into  the  orbit,  and  is  again  reflected,  so  as  to  come  forward 
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and  cover  the  fore  part  of  the  eye-ball.  Here  it  is  pellucid, 
and  the  white  coat  of  the  eye  shines  through  it.  It  covers  the 
cornea  also  ; and  here  it  is  perfectly  transparent ; loses  its 
character  of  vascularity,  as  the  conjunctiva  ; and  is  assimila- 
ted to  the  nature  of  the  cornea.  As  this  coat  is  a continuation 
of  the  common  integuments,  it  is,  like  them,  vascular,  and 
liable  to  inflammation.  The  tunica  conjunctiva,  is  the  com- 
mon seat  of  ophthalmia.  In  the  commencing  inflammation, 
we  see  the  vessels  turgid  or  blood-shot : bye  and  bye,  they 
elongate  towards  the  surface  of  the  cornea  ; the  patient  com- 
plains of  dimness  ; the  dimness  becomes  apparent  to  the  sur- 
geon ; spots  of  opacity  then  form  in  the  cornea  ; and  the  ves- 
sels oi  the  conjunctiva  now  take  a course  over  the  turbid  surface 
of  the  cornea.  In  this  stage  of  the  inflammation,  by  cutting 
the  turgid  vessels  of  the  conjunctiva,  we  interrupt  the  source 
of  blood  for  a time,  and  procure  a small  evacuation  ; but 
these  vessels  soon  coalesce  again,  and  the  flow  of  blood  is  re- 
newed. 

The  tunica  albuginea  is  the  thin  tendinous  coat  formed 
by  the  insertion  of  the  recti  muscles,  which  expand  over  the 
anterior  part  of  the  eye.  I would  admit  this  into  the  enumera- 
tion of  the  coats  of  the  eye,  merely  to  prevent  confusion  of 
names,  and  to  make  intelligible  the  descriptions  of  some  of 
the  older  writers.  It  is  not  properly  a coat.  Where  the  con- 
junctiva covers  the  anterior  part  of  the  eye,  the  white  sclerotic 
coat  is  seen  under  it  ; and  in  consequence  of  this,  the  tunica 
conjunctiva  is  sometimes  called  albuginea. 

A very  material  part  of  the  structure  of  the  eye  still  re* 
mains  to  be  described  ; an  apparatus  by  which  the  surface  of 
the  eye  is  preserved  from  injury,  kept  moist,  and  perfectly 
transparent. 

The  eye- lids  are  composed  of  the  common  integuments, 
with  this  difference  only,  that  they  have  a cartilaginous  margin 
to  give  them  shape,  and  muscular  fibres,  in  the  duplicature  of 
their  membrane,  to  give  them  motion.  A small  semilunar 
cartilage,  which  lies  like  a hoop  in  their  edge,  keeps  them  of  a 
regular  figure,  and  so  as  to  close  neatly  over  the  eye.  This 
cartilage  having  a triangular  edge,  and  the  base  of  the  angle 
forming  the  flat  surface  of  the  margin  of  the  eye-lid,  they 
meet  with  the  most  perfect  accuracy.  Either  end  of  this 
hoop-like  cartilage  is  connected  with  the  periosteum  at  the 
corners  of  the  eye,  so  as  to  move  with  its  fellow  as  upon  a 
hinge.  This  cartilage  of  the  eye-lid  is  called  tarsus. 

The  upper  eye-lid  only,  is  moved  for  the  admission  of  light 
to  the  eye  ; it  is  raised  by  the  levator  palpebrae  muscle.  But 
the  eye-lids  are  shut  again  by  the  orbicularis  palpebrarum, 
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which  acts  on  both  eye-lids,  and  sometimes  with  such  power, 
as  to  squeeze  the  eye-ball  even  to  a painful  degree. 

The  meibomean  glands.  These  are  very  elegant  little 
glands  which  lie  under  the  inner  membrane  of  the  eye-lids. — > 
About  twenty  or  thirty  ducts  of  these  glands  open  upon  the  tar- 
sus of  each  eye-lid.  These  ducts  run  up  under  the  vascular 
membrane  of  the  inside  of  the  eye-lid,  and  minute  glandular 
follicules,  to  the  amount  of  about  twenty,  are,  as  it  were,  attach- 
ed to  each  of  these  ducts.  These  glands  exude  a white  seba- 
ceous matter,  which  defends  the  edge  of  the  eye -lid  from  the 
acrid  tears,  and  closes  them  more  accurately  by  its  unotuosity. 
The  vascularity  of  the  inner  surface  of  the  eye-lid  is  subservi- 
ent to  these  glands  ; for  the  vessels  forming  their  ramifications 
round  the  little  glands,  secrete  the  sebaceous  matter  into  them. 
This,  then,  is  the  seat  of  the  ophthalmia  tarsi ; and  following 
this  inflammation,  the  edges  of  the  eye-lids,  and  the  mouths  of 
the  ducts,  are  sometimes  eroded  with  little  ulcers.  These 
ducts  are  the  seat  of  the  stye.  This  is  an  inflammation  and 
closing  up  of  the  mouth  of  one  of  the  ducts,  which  then  swells 
up  into  a little  hard  granule  in  the  edge  of  the  eye -lid,  ac- 
companied with  inflammation  of  its  cyst  or  surrounding  mem- 
brane. 


OF  THE  SECRETION  AND  COURSE  OF  THE  TEARS. 

The  lachrymal  gland  is  seated  in  the  upper  and  outer 
part  of  the  orbit,  and  behind  the  superciliary  ridge  of  the  fron- 
tal bone.  It  is  of  a flattened  form,  and  is  depressed  into  a hol- 
low of  the  bone.  Several  ducts  from  this  gland  open  upon  the 
inner  surface  of  the  upper  eye-lid.  By  the  reflection  of  the 
membrana  conjunctiva  from  the  eye-lid  over  the  surface  of  the 
eye-ball,  dust  and  motes  are  prevented  from  getting  behind  the 
eye-ball : and  when  they  have  got  under  the  eye-lids,  the  ex- 
treme sensibility  of  the  tunica  conjunctiva  excites  the  lachry- 
mal gland,  and  the  orbicular  muscle  of  the  eye-lids,  (which,  by 
its  pressure,  accelerates  the  flow  of  the  tears,)  and  the  dust  or 
motes  are  washed  out.  The  puncta  for  re-absorbing  the  tears 
and  conveying  them  into  the  nose,  being  at  the  inner  angle  or 
canthus  of  the  eye-lids,  we  see  the  intention  of  the  ducts  of  the 
lachrymal  gland  opening  on  the  inside  of  the  upper  eye-lid  to- 
wards the  outer  angle  : for,  by  this  means,  the  tears  are  spread 
over  all  the  surface  of  the  eye-ball,  by  the  motion  of  the  eye- 
lids, before  they  decline  into  the  puncta.  But  the  tears  do  not 
flow  only  when  the  gland  is  excited  by  motes  ; their  secretion 
is  perpetual,  and,  together  with  the  motion  of  the  eye-lids,  they 
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perpetually  moisten  the  surface  of  the  eye-ball.  Even  during 
sleep  they  flow  continually : and  here  we  may  admire  a provi- 
sion for  their  conveyance  towards  the  inner  canthus,  in  the  in- 
clination of  the  tarsus  to  each  other ; for  the  eye-lids  meet  only 
on  the  outer  edge  of  the  broad  surface  formed  by  the  tarsus, 
the  consequence  of  which  is,  that  a kind  of  gutter  is  formed  in 
the  angle  by  the  inner  edges  of  the  tarsus  not  meeting,  which 
leads  the  tears  from  the  ducts  of  the  lachrymal  gland  towards 
the  puncta  lachrymalia. 

The  puncta  lachrymalia  are  the  mouths  of  two  ducts 
which  form  the  beginning  of  a canal  for  drawing  off  the  tears 
from  the  eye  into  the  nose.  These  puncta  are  placed  at  the 
inner  canthus  of  the  eye,  and  on  the  termination  of  the  tarsus 
of  the  upper  and  under  eye-lid  : they  are  surrounded  by  a rigid 
substance  ; and  their  patent  mouths  absorb  by  capillary  attrac- 
tion. They  lead  the  tears  into  the  lachrymal  sac,  and  thence 
the  tears  pass  into  the  nose. 

The  caruncula  lachrymalis  is  that  little  granulating- 
like body  which  lies  in  the  inner  angle  formed  by  the  two  eye- 
lids. Very  small  hairs  are  seen  to  sprout  from  it,  and  some 
small  sebaceous  follicles  open  upon  its  surface.  Connected 
with  the  caruncula  lachrymalis  is  the  membrana  or  valvula 
semilunaris.  This  is  a vascular  membrane  which  is  drawn 
from  under  the  caruncula  lachrymalis  by  the  direction  of  the 
eye  outward,  so  as  then  to  appear  like  a web  spread  over  the 
white  of  the  eye  near  the  inner  canthus.  By  directing  the  eye 
towards  the  nose,  this  membrane  is  again  accumulated  about 
the  caruncula.  This,  then,  is  a very  particular  mechanism, 
not  as  is  generally  described,  for  applying  the  tears  to  the  punc- 
ta lachrymalia,  but  for  accumulating  and  throwing  out  the 
motes  and  dust  from  the  eye,  and  for  guarding  the  puncta  from 
the  absorption  of  such  little  particles  as  might  irritate  or  ob- 
struct them. 

In  birds,  the  valvula  semilunaris  is  drawn,  by  a muscle  and 
small  tendon  inserted  into  it,  quite  across  the  eye,  so  as  to  act 
like  a third  eye-lid  ; it  is  in  them  called  membrana  nictitans. 

The  lachrymal  sac  and  duct  lie  in  the  os  unguis  or  lach- 
rymale.  The  sacculus  is  a bag  of  an  oblong  or  oval  figure  ; it 
is  sunk  into  the  fossa  of  the  os  unguis,  and  defended  by  the 
frontal  process  of  the  superior  maxillary  bone  ; and  it  is  cover- 
ed by  the  ligamentous  connection  of  the  orbicularis  muscle. — 
This  sac  is  the  dilated  upper  end  of  the  nasal  duct ; and  into  it 
the  two  canaliculi  lachrymales  (the  extremities  of  which  are  the 
puncta,)  open  as  distinct  tubes.* 


* Dr.  Monro. 
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Two  coats  are  described  as  covering  the  lachrymal  sac  ; a 
nervous,  white,  external  coat ; and  a vascular,  pulpy,  pituita- 
ry membrane.  This  sac  diminishing  towards  the  lower  part, 
and  being  received  into  the  complete  canal  of  the  bone,  be- 
comes the  nasal  duct.  Taking  a course  downward  and  back- 
ward, it  opens  into  the  nose  under  the  inferior  spongy  bone. — 
The  lachrymal  sac  and  duct  are  by  some  conceived  to  be  mus- 
cular, so  as  to  enable  them  to  convey  the  tears  into  the  nose  ; or 
it  may  be  conceived,  that  they  act  like  a syphon,  the  duct 
reaching  down  into  the  nose  acting  like  the  long  leg  of  the  sy- 
phon, and  drawing  the  tears  in  at  the  openings  of  the  puncta. 
But  I think  it  would  appear,  that  the  connection  of  the  orbicu- 
laris muscle  over  the  sac  is  of  a nature  to  accelerate  the  pas- 
sage of  the  tears,  and  even  perfectly  to  compress  the  sac.  The 
lachrymal  sac  and  duct  are  very  frequently  diseased  and  ob- 
structed. For  example,  after  small- pox,  syphilis,  or  in  scro- 
phulous  constitutions,  the  inner  membrane  of  the  sac  being  of 
the  nature  of  the  pituitary  membrane  of  the  nose,  inflames, 
swells,  and  adheres.  The  consequences  of  this  are,  first,  a 
swelling  of  the  lachrymal  sac  in  the  inner  angle  of  the  eye,  and 
a watery  or  weeping  eye  ; upon  pressing  the  tumour,  the  tears, 
mixed  with  mucus,  are  forced  back  through  the  puncta  ; bye 
and  bye  the  sac  inflames  and  suppurates  ; matter  is  discharg- 
ed by  pressure  of  the  sac  : and,  lastly,  it  is  eroded  and  bursts 
out,  discharging  the  tears  and  matter  on  the  cheek.  This  is 
the  complete  character  of  the  fistula  lachrymalis.  While  the 
sac  bursts  outwardly,  it  often  does  further  mischief  within,  by 
making  carious  the  thin  lamina  of  bone  in  which  it  lies.  The 
theory  of  the  ancients,  with  regard  to  this  disease,  was  that 
the  disease  was  proceeding  from  the  caries  of  the  os  unguis,  and 
they  perforated  with  the  actual  cautery,  until  the  patient  smelt 
it  in  the  nose  ! as  much  with  the  intention  of  remedying  the 
caries,  as  to  give  passage  to  the  tears.  But  it  is  not  the  bone 
which  is  the  obstruction  to  the  perfect  cure  of  this  disease  by 
operation,  but  the  membranes,  which  close  again  after  the  most 
ingenious  attempts  to  preserve  the  passage.  The  vis  medica- 
trix,  in  this  instance,  seems  not  to  be  so  well  aware  of  her  inte- 
rest as  some  physiologists  would  inculcate.  She  is.  here,  ever 
at  variance  with  the  artifice  of  the  surgeon. 
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CHAP.  I. 


OF  SOUND,  AND  OF  THE  EAR  IN  GENERAL. 

The  ear  is  that  organ  by  which  we  are  made  susceptible  of 
the  impression  of  sound. 

Sound  is  the  motion  of  elastic  fluids,  occasioned,  in  general, 
by  the  vibration  of  solid  bodies  : and  this  vibration  of  the  so- 
lids depends  upon  their  elasticity  or  tension  : or  sound  may  be 
produced  by  the  vibration  and  motion  of  the  air  primarily,  but 
not  without  the  intervention  of  solids.  The  human  voice,  for 
example,  does  not  depend  merely  on  the  percussion  of  the  air, 
but  on  that  vibration,  as  combined  with  the  tension  and  con- 
sequent vibration  of  the  glottis,  excited  by  the  current  of  air ; 
which,  again,  is  modified  by  the  mouth.  In  the  same  man- 
ner, the  sound  and  variety  of  tone,  in  musical  instruments, 
depend  on  the  joint  effect  of  the  vibrations  of  the  solids,  and 
of  the  air. 

There  is  no  body  impervious  to  sound,  or,  in  other  words, 
incapable  of  transmitting  the  vibration.  That  sound  is  com- 
municated through  the  medium  of  the  air,  we  know  from  the 
circumstance,  that  a bell,  when  struck  in  a vacuum,  gives  out 
no  sound  : and  again,  from  this,  that  the  condensed  state  of 
the  atmosphere  affords  an  easier  communication  of  sound,  and 
conveys  it  to  a greater  distance.  The  velocity  of  the  impres- 
sion transmitted  by  the  common  air,  is  computed  at  1130  feet 
in  a second  ; and  sound,  when  obstructed  in  its  direct  motion, 
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Is  reflected  with  a velocity  equal  to  that  with  which  it  strikes 
the  solid  body  by  which  its  progress  is  interrupted. 

That  water  conveys  the  vibrations  producing  sound,  has 
been  proved  by  experiment.  It  was  once  the  saying  of  natur- 
alists, that,  to  suppose  fishes  to  have  the  organ  of  hearing, 
would  be  to  conceive  that  an  organ  were  bestowed  upon  them 
without  a possibility  of  its  being  of  use.  But  we  are  assured 
of  the  fact,  that,  on  the  tinkling  of  a bell,  fishes  come  to  be  fed 
and  it  was  the  custom  for  the  fishermen  on  the  coast  of  Bri- 
tany,  to  force  the  fish  into  their  nets  by  the  beating  of  drums, f 
as  our  islanders  are  at  present  accustomed  to  do  when  the  lar- 
ger fish  get  entangled  amongst  the  rocks.  We  are  told,  that, 
in  China,  they  use  a gong  for  the  same  purpose.  These  facts 
were  once  of  importance,  though  more  accurate  observation 
has  now  made  them  superfluous.  The  Abbe  Nollet  took  much 
pains  to  decide  the  question,  whether  water  was  a medium  for 
sound.  After  considerable  preparation,  and  acquiring  a dex- 
terous management  of  himself  in  the  water,  (for  which  he  takes 
great  merit  to  himself,)  he  found  that  he  could  hear  under  wa- 
ter the  sound  of  the  human  voice,  and  even  distinguish  conver- 
sation and  music.  The  human  ear  being  an  organ  imperfect- 
ly adapted  to  this  medium  of  sound,  these  experiments  do  not 
inform  us  of  the  relative  powers  of  air  and  water  in  the  trans- 
mission of  sound.  But  another  experiment  of  the  Abbe  Nol- 
let proves,  what  indeed  to  me  is  sufficiently  evident,  from  the 
structure  of  the  ear  of  fishes,  viz.  that  the  water  transmits  a 
much  stronger  vibration  than  the  air.  When  he  sunk  under 
water  and  struck  together  two  stones  which  he  held  in  his 
hands,  it  gave  a shock  to  his  ear  which  was  insupportable,  and 
which  was  felt  on  all  the  surface  of  his  body,  like  that  sensation 
which  is  produced  when  a solid  body  held  in  the  teeth  is  struck 
by  another  solid  body,  j He  observed  in  other  experiments, 
that  the  more  sonorous  the  bodies  struck  were,  the  less  vivid 
was  the  impression  ; by  which  it  would  appear,  that  water, 
though  it  conveys  an  impression  more  strongly  to  the  ear  than 
the  air,  is  not  equally  adapted  to  the  resonance  and  variety  of 

• Boyle. 

+ M.  l’Abbe  Nollet,  Acad.  R.  des  Sciences.  Naturalifts  were  very  incredukms 
of  the  effedt  faid  to  be  produced  by  mulic  on  lobfters.  Some  may  be  fo  Hill ; but 
we  may  trull:  the  following  obfcrvation  of  Minafius,  in  his  Differtation.  “ Su  de  tim- 
fanetti  dell  udito  scoperti  nel  Granchio  Paguro .”  “ Proprii  obfervationibus  certior  fadtus 
afferit  obfcura  nodte,  placidoque  mari,  quoties  pifcatores  ardentibus  facculis  paguri 
in  littore  hasrentis  oculos  lucis  fulgore  perftringunt,  ut  llupido,  et  pene  prasliigiato 
animale  potiantur,  li  forte  rumor  aliquis  ingruit.  Ca*ncrum  illico  le  e littore 
fubducere  recipereque  intra  undas.’’  See  Scarpa  Difquijltiones  Anatomic ce  de  Auditu 
in  Infedfis,  &c. 

t Thefe  experiments  were  repeated  by  D».  Monro,  See  his  Book  of  Fillies. 
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tone.  Indeed,  this  is  a natural  consequence  of  the  water,  a 
fluid  of  greater  density  being  in  close  contact  with  the  sounding 
body,  and  suppressing  its  vibration.  In  these  facts,  we  shall 
find  the  explanation  of  some  peculiarities  in  the  structure  of 
the  ears  of  fishes. 

Thus,  we  see,  that  the  vibration  of  a solid  body  is  continued 
through  the  air  and  through  water,  until  reaching  the  organ 
of  hearing,  it  produces  the  sensation  of  sound.  Sound,  it  will 
be  evident,  is  also  communicated  through  solids.  When  we 
put  the  ear  to  one  end  of  a log  of  wood  of  thirty  feet  in  length, 
and  strike  upon  the  other,  we  are  sensible  of  the  impression  ; 
and  when  a solid  body  applied  to  the  bones  of  the  head,  or  to 
the  teeth,  is  struck,  we  are  sensible  of  the  noise  and  this  is 
felt  even  by  those  who  are  deaf  to  impressions  conveyed 
through  the  air  : indeed  it  is  partly  in  this  way  that  we  are  to 
judge  whether  deafness  may  be  cured  by  operation,  as  depend- 
ing upon  some  injury  of  the  mechanism  of  the  organ,  or  whe- 
ther it  be  an  incurable  affection  of  the  nerve  or  brain  itself.  If 
the  sound  be  perceptible  when  conveyed  through  the  teeth,  or 
when  a watch,  for  example,  is  pressed  upon  the  bone  behind 
the  outer  ear,  we  are  assured  that  the  internal  organ  is  unaffect- 
ed ; and  upon  enquiring  farther  into  the  case,  we  may  find  that 
the  deafness  proceeds  from  some  disease  of  the  outer  tube  of 
the  ear,  or  of  that  tube  which  leads  into  the  throat,  and  that  it 
can  be  remedied. 


CHAP.  II. 


GENERAL  VIEW  OF  THE  VARIETIES  IN  THE 
EARS  OF  ANIMALS. f 

There  is  in  the  scale  of  animals  a regular  gradation  in  the 
perfection  of  the  organ  of  hearing.  But,  in  the  human  ear, 
we  find  united  all  the  variety  of  apparatus  for  communicating 

* Perhaps  we  cannot  call  this  found. 

f In  the  following  Ihort  account  of  the  comparative  ailatomy  of  the  ear.  al- 
though I have  taken  every  affiftance  in  my  power  from  books,  I have  defcribed 
the  ftru&ure,  in  all  the  examples,  from  my  own  diffeftions  and  observation: 
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the  vibration  to  the  internal  organ,  and  along  with  this  the 
most  extensive  distribution  of  nerves  in  the  labyrinth,  or  in- 
most division  of  the  ear,  to  receive  that  impression. 

The  ultimate  cause  of  this  more  complex  structure  is  the 
greater  power  with  which  man  is  endowed  of  receiving, 
through  the  ear,  various  impressions  of  simple  sounds  : lan- 
guage, music,  and  various  modifications  of  the  sense,  of 
which  the  lower  animals  are  incapable. 

As,  in  treating  of  the  anatomy  of  the  eye,  we  do  not  at- 
tempt to  investigate  the  manner  in  which  light  acts  upon  the 
retina,  in  producing  the  sensation  of  colours,  but  endeavour 
merely  to  explain  the  structure  of  the  eye  ; to  show  how  the 
coats  support  and  nourish  the  humours  ; how  the  humours  are 
subservient  to  the  concentration  of  the  rays  of  light,  and  assist 
their  impulse. upon  the  retina  : so,  in  the  same  manner,  in  ex- 
plaining the  structure  of  the  ear,  we  need  not  investigate  the 
philosophy  of  sound,  nor  the  nature  of  those  impressions 
which  are  made  by  it  on  the  sensorium  through  the  nerves  ; 
our  views  are  limited  to  the  structure  of  the  ear — we  have  to 
observe  the  mechanism  by  which  the  strength  of  vibrations  is 
increased  and  conveyed  inward  to  the  seat  of  the  sense,  and 
the  manner  in  which  the  nerve  is  expanded  to  receive  so  deli- 
cate an  impression. 

The  method  of  studying  this  subject,  which  is  at  once  the 
most  instructive  and  the  most  amusing,  is  to  trace  the  various 
gradations,  in  the  perfection  of  the  organ,  through  the  several 
classes  of  animals.  It  is  chiefly  by  comparing  the  structure 
of  the  viscera,  and  the  organs  of  sense  in  animals  and  in  man, 
that  comparative  anatomy  is  useful  in  elucidating  the  animal 
{economy.  For  example,  in  the  stigmata  and  air-vessels  of 
insects  and  worms  ; in  the  gills  of  fishes  ; in  the  simple  cellular 
structure  of  the  lungs  of  amphibiae  ; in  the  more  complicated 
structure  of  the  lungs  of  birds  ; we  observe  one  essential  re- 
quisite through  the  whole  gradation,  viz.  the  exposure  of  the 
circulating  fluids  to  the  action  of  the  air.  And  in  this  variety 
of  conformation,  we  see  the  same  effect  so  modified  as  to  cor- 
respond with  the  habits  and  necessities  of  the  several  classes  of 
animals.  In  the  same  manner,  with  regard  to  the  circulating- 
system,  w-e  are  taught  the  explanation  of  the  double  heart  in 
the  human  body,  by  tracing  the  variety  of  structure  through 
the  several  classes  of  animals  ; from  the  simple  tube  circulating 
the  fluids  of  insects,  the  single  ventricle  of  fishes  and  reptiles, 
the  double  auricle  and  perforated  ventricle  of  amphibiae,  up  to 
the  perfect  heart  of  the  warm-blooded  animal.  The  organs  of 
generation,  and  the  ceconomy  of  the  fcetus  in  utero,  is,  in  the 
same  degree,  capable  of  illustration  from  comparative  anato- 
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my.  But  most  especially,  in  the  structure  of  the  ear,  is  there 
much  scope  for  this  kind  of  investigation.  We  find  such  va- 
rieties in  the  ear  of  reptiles,  fishes,  birds,  and  quadrupeds,  as 
lead  us,  by  gradual  steps,  from  the  simpler  to  the  more  com- 
plex structure. 

The  simplest  form  of  the  organ  of  hearing  is  that  in  which 
we  find  a little  sac  of  fluid,  and  on  the  inside  of  the  sac  the 
pulp  of  a nerve  expanded.  If  an  animal,  having  such  an 
organ,  breathe  the  air,  a membrane  closes  this  sacculus  on  the 
fore  part  ; and,  by  means  of  this  membrane,  the  vibrations 
of  the  air  are  communicated  to  the  expansion  of  the  nerve 
through  the  fluid  of  the  sac.  But  if  the  animal  inhabits  the 
water  only,  it  has  no  such  membrane  to  receive  the  impres- 
sion ; the  organ  is  incased  in  bone  or  cartilage,  and  instead  of 
the  membrane,  some  small  bone  or  hard  concreted  matter  is 
found  in  contact  with  the  pulp  of  the  nerve.  The  sound, 
passing  through  the  waters,  is,  in  such  case,  conveyed  to  the 
organ  not  by  any  particular  opening,  but  through  the  bones  of 
the  head  ; and  this  concrete  substance,  partaking  of  the  tre- 
mulous motion,  communicates  the  sensation  to  the  nerve.* 

For  example,  in  the  crab  and  lobster,  we  find  a promi- 
nent bony  papilla  or  shell,  which  is  perforated  with  a mem- 
brane extended  across  the  perforation,  and  behind  this  mem- 
brane there  is  a fluid,  in  which  the  nerve  is  expanded,  and 
which  receives  the  impulse  conveyed  to  the  membrane.  In 
the  cuttle-fish,  again,  there  is  no  external  opening  ; there 
is  merely  a little  sac  under  the  thick  integuments  : this  sac  has 
in  it  a small  concretion  or  bone  for  receiving  the  vibration  ; 
which,  in  this  animal,  is  conveyed  by  a more  general  impres- 
sion upon  the  head  than  in  those  last  mentioned  ; and  the  vi- 
bration of  this  loosely  poised  bone  or  concrete  seems  equal  to 
the  provision  of  the  membrane  which,  in  the  crab,  closes  up 
the  external  opening  in  the  perforated  shell. 

In  fishes,  there  is  a considerable  variety  of  structure. 
Those  which  remain  perpetually  under  water,  have  not  the 
outer  membrane,  nor  any  apparatus  for  strengthening  the 
first-received  undulations  of  sound.  But  such  as  lie  basking 
on  the  surface  of  the  water,  and  breathe  through  lungs,  have 
an  external  opening — a canal  leading  to  the  membrane,  and 
behind  the  membrane  bones  to  convey  the  vibration  to  the  in- 
ternal parts,  and  these  internal  parts,  the  seat  of  the  sense, 
are  actually  as  perfect  as  in  terrestrial  animals. 

* It  is  conceived  by  fome  that  the  antennae  of  infedts  conveys  to  them  the  vibra- 
tion of  bodies,  and  that  they  may  be  confidered  as  an  imperfeift  variety  of  this 
organ. 
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In  neither  of  the  species  of  fishes,  the  cartilaginous  nor 
spinous  fishes,  is  there  a proper  external  opening,  as  in  ani- 
mals breathing  air.  They  receive  the  impulse  from  the  water, 
upon  the  integuments  and  bones  of  the  head ; but  within  the 
head,  and  in  the  seat  of  the  sense,  they  have  a most  beautiful 
apparatus  for  receiving  and  conveying  those  general  vibrations 
to  the  expanded  nerve.  There  is  in  every  ear,  adapted  to 
hearing  under  water,  a bone  or  concretion,  placed  so  as  to 
vacillate  easily,  and  which  is  destined  to  agitate  the  fluid  in 
which  it  is  suspended  with  a stronger  vibration  than  could  be 
produced  merely  by  a general  impulse.  Besides  this  provision 
in  fishes,  there  is  a very  elegant  structure  for  still  further  in- 
creasing the  surface  destined  to  receive  the  impulse,  and  for 
exposing  to  that  impulse  or  vibration  a larger  proportion  of  the 
expanded  nerve.  It  consists  of  three  semicircular  tubes, 
which  penetrate  widely  within  the  bones  of  the  head.  They 
are  filled  with  a fluid,  and  have  in  their  extremities  a division 
of  the  nerve  which  is  moved  or  otherwise  affected  by  the  vi- 
bration of  the  fluids  contained  within  the  tubes. 

There  is  a slight  variety,  however,  in  the  ear  of  cartilagin 
ous  fishes.  In  the  head  of  the  skate,  for  example,  there  is 
under  the  skin,  at  the  back  of  the  head,  a membrane  extended 
across  a pretty  regular  opening.  This,  however,  is  not  con- 
sidered as  the  opening  of  the  ear  ; but  a passage,  like  a mu- 
cous duct,  which  is  beside  it,  has  given  occasion  to  a con- 
troversy between  Professors  Scarpa  and  Monro  ; and  it  may 
not  be  out  of  place  to  inquire  a little  into  this  disputed  point. 

We  have  seen  that  water  conveys  the  sound  of  vibrating 
bodies  with  a shock  almost  intolerable  to  the  ear,  and  with  a 
particular  and  distinct  sensation  over  the  whole  body.  We 
see,  also,  that,  in  the  greater  number  of  fishes,  there  is  con- 
fessedly no  external  opening,  the  whole  organ  is  placed  under 
the  squamous  bones  of  the  head.  Yet  the  cartilaginous  fishes, 
which  are  supposed  to  have  an  external  ear,  swim  in  the  same 
element,  and  are  in  no  essential  point  peculiar  in  their  habits. 
And  we  should  receive  with  caution  the  account  of  any  pecu- 
liarity in  the  organ  of  hearing  of  one  class  of  fishes,  which  is 
not  common  to  all  inhabiting  the  same  fluid.  Such  animals  as 
occasionally  pass  from  the  water  into  the  air,  must  have  a 
membrane  capable  of  vibrating  in  the  air  ; but,  even  in  them, 
it  is  expanded  under  the  common  integuments,  and  protected 
by  them.  Were  it  otherwise,  when  the  creature  plunged  into 
the  water,  it  would  be  assailed  with  that  noise,  (confounding 
all  regular  sounds,)  of  which  man  is  sensible  when  he  plunges 
under  water.  It  appears  opposite  to  the  general  law  of  nature, 
to  sifppose  any  species  of  fish  having  that  simple  and  more  de- 
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Jicate  membrane,  which  is  evidently  intended  to  convey  at- 
mospheric sounds  only,  while,  on  the  other  hand,  creatures 
living  in  the  water  alone,  should  have  an  organization  fit  to  en- 
dure the  stronger  vibrations  of  their  denser  fluid,  and  which 
would  be  useless  and  absurd  in  those  existing  in  our  atmos- 
phere. 

When  we  come  to  examine  the  ear  of  the  skate,  we  find, 
that  what  Dr.  Monro  conceives  to  be  the  outward  ear  of  the 
fish,*  is  really,  as  represented  by  Dr.  Scarpa,  a mucous  duct 
merely  ;f  which  does  not  lead  into  the  sacculi  of  the  vestibule 
and  semicircular  canals,  as  appeared  to  Dr.  Monro  ; and  that 
to  suppose  this  would  be  to  acknowledge  the  free  access  of  air 
and  water  to  the  immediate  seat  of  the  organ,  and  to  the  soft 
pulp  of  the  auditory  nerve,  a thing  absurd  in  every  view,  im- 
possible in  nature,  and  very  wide  of  the  truth4  To  me,  it  ap- 
pears, that  this  narrow  duct  cannot  be  considered  as  the  ex- 
ternal ear  ; because  we  find  in  the  skate  a proper  membrane 
under  the  thin  integuments,  quite  unconnected  with  the  duct, 
for  transmitting  the  sound  ; and,  upon  following  this  mucous 
duct,  we  find  it  taking  a circuitous  course,  and  filled  with  a 
strong  gelatinous  matter  ; it  is  every  where  narrow,  and  filled 
with  a glutinous  secretion.  It  has  no  membrane  stretched 
across  it,  and  bears  no  resemblance  to  the  external  ear  of  any 
other  animal. 

We  may  conclude,  then,  that  fishes  have  no  external  opening 
like  terrestrial  animals  ; that,  instead  of  this  outward  provision 
they  have  the  moveable  bone  within  the  organ.  Although  the 
cartilaginous  fishes  have  a membrane  extended  over  part  of  the 
organ,  which,  in  the  spinous  fishes,  is  completely  surrounded 
with  bone,  it  is  not  to  be  considered  as  capable  of  the  tremulous 
motions  of  the  membrana  tympani  of  terrestrial  animals,  but 
may  be  considered  as  analogous  to  the  membrana  fenestra? 
ovalis  : and,  since  it  lies  deep  under  the  integuments,  we  have 
no  reason  to  believe  that  sound  is  transmitted  to  the  organ  o'. 


“ In  the  upper  and  back  part  of  the  bead  of  a ikate,  and  in  a large  fifli  weigh- 
ing 150  pounds,  at  the  diftance  nearly  of  one  inch  from  the  articulation  of  thp 
head,  with  the  firfl  vertebra  of  the  neck  or  atlas,  two  orifices,  capable  of  admitting 
fmall  fized  ftocking  wires  at  the  diftance  of  about  an  inch  and  a quarter  from  each 
other,  furrounded  with  a firm  membranous  ring,,  may  be  obferved.  Thefe  are 
the  beginnings  of  the  Meatus  Auditorii  Externi.’’  Treatife  on  the  Ear,  p.  208. 

f Dr.  Scarpa,  fpcakiog  of  this  opinion  of  Dr.  Monro,  fays,  “qua  in  re  vehe- 
menter  fibi  hallucinatus  eft,  oftia  nimirum  dudluum  mucoforum,  ut  manifeftum 
eft,  pro  auris  meatubus  accipiens.  Etenim  omnino  nullum  eft  in  cartilagineis 
piscil.us  oftium  auditus  extus  adapertum,  membranaqueyc-n^/?r<e  ovalis  fub  commu- 
ni  integumento  recondita  jacet  et  cooperta.” 

+ “ Quod  et  absurdum  eft  et  a rei  veritate  quam  maxime  alienum.1’  Vid.  An- 
atomic#  Dfjuifitioncs  tie  aiiditu  cl  ofaliu , auiiore.  A.  Scarpa. 
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hearing  in  fishes,  any  otherways  than  through  the  general  vibra- 
tion of  the  head. 

The  organ  of  hearing  in  amphibious  animals,  demonstrates 
to  us  a difference  in  the  manner  in  which  the  sensation  is  re- 
ceived ; for  they  have  both  the  outer  membrane  to  receive  the 
vibration  of  the  air,  and  a mechanism  of  small  bones  to  con- 
vey this  motion  into  the  seat  of  the  sense  ; and  they  have,  be- 
sides, within  the  ear  itself,  a chalky  concretion  : a provision 
plainly  intended  for  propagating  the  motion  communicated 
through  the  water. 

In  serpents,  birds,  and  quadrupeds,  we  shall  hereafter  trace 
the  various  gradations  in  the  perfection  of  this  organ.  We 
shall  find,  that,  as  the  animal  rises  in  the  scale,  the  cavities  and 
tubes  of  the  ear  are  extended  and  varied  in  their  form.  Now, 
I conceive  that,  while  the  multiplied  forms  of  the  tubes  and 
sphericles  of  the  internal  ear  afford  a more  expanded  and  sus- 
ceptible surface  for  receiving  impressions,  the  consonant  forms 
of  the  parts  enable  them  to  receive  a stronger  vibration,  and  a 
more  perfect  and  modified  sound. 

A cord  of  a musical  instrument  will  vibrate  when  another  in 
exact  unison  with  it  is  struck.  The  vibration  communicated 
to  the  air  is  such,  as  is  adapted  to  the  tension  of  the  sympathetic 
cord  ; and  no  other  percussion  of  the  air,  however  violent,  will 
cause  it  to  sound.  Again,  the  air  passing  through  a tube  of 
certain  dimensions,  will  not  communicate  to  it  a motion,  noi 
call  forth  its  sound,  while  the  air,  passing  in  equal  quantity 
through  a tube  of  one  degree  of  difference,  will  rise  into  a full 
note.  What  holds  true  in  regard  to  the  unison  of  cords,  is  also 
true  of  cylinders,  or  even  of  the  walls  of  a passage  or  room,  a 
certain  note  will  cause  the  resonance  of  the  passage  or  room, 
as  a certain  vibration  will  call  forth  the  sound  of  the  tube  of  an 
organ  ; because  it  is  in  all  these  instances  necessary  that  the 
impulse  be  adapted  to  the  position  of  the  surfaces  and  their 
powers  of  reverberation.  Sound,  as  allied  to  music,  consists 
in  the  succession,  the  rhythm  or  time  of  its  return  upon  the  ear,. 

These  few  facts  illustrate  what  I mean,  by  saying,  that  the 
various  forms  of  the  internal  ear  of  animals*  as  they  advance 
in  the  scale,  give  additional  powers  to  their  organ.  In  the 
first  example  of  the  simple  ear,  where  a bone  vibrates  on  the 
expanded  nerve,  I should  conceive  that  the  sensation  were,  in 
consequence  of  this  simple  percussion,  capable  of  little  variety ; 
but  in  animals  where,  besides  this  simpler  mechanism,  there 
are  semicircular  canals,  and  more  especially  in  those  animals, 
which  have  still  a further  complication  of  the  forms  of  the  ear, 
certain  sounds  will  be  peculiarly  felt  in  each  of  these  several 
cavities  and  convolutions  ; and,  while  the  sensation  is  becom- 
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ing  more  distinct,  by  the  perfection  of  the  organ,  it  admits, 
also,  of  a greater  variety  of  sounds  or  notes  : so  that  a certain 
state  of  vibration  will  affect  the  semicircular  canals,  (one  or  all 
of  them,)  and  produce  the  sensation  of  sound,  which  would 
not  at  all  affect  the  vibration  of  the  simple  lapilli  lying  in  their 
sac. 


CHAP.  in. 


DESCRIPTION  OF  THE  ORGAN  OF  HEARING 
IN  PARTICULAR  ANIMALS. 


IN  THE  LOBSTER  AND  CRAB. 

In  these  animals,  the  structure  of  the  ear  is  very  simple  j 
but  it  appears  to  me,  that  Professor  Scarpa,  in  his  descrip- 
tion, has  imagined  the  organ  to  be  more  simple  than  it  is  in 
nature. 

In  the  lobster,  there  projects  from  near  the  root  of  the 
great  antenna,  an  osseous  papilla  of  a peculiarly  hard  and  fria- 
ble nature.  In  the  point  of  this  papilla  we  observe  a foramen, 
and  a membrane  stretched  over  it.  This  is  the  seat  of  the  or- 
gan of  hearing.  It  is  described  as  containing  a sac  of  a pellu- 
cid fluid,  which  adheres  to  the  membrane,  while  the  auditory 
nerve  is  expanded  upon  the  lower  surface  of  the  sac.  Now, 
the  lobster,  being  an  animal  which  can  live  on  land  as  well  as 
in  water,  Scarpa  gives  this  as  an  instance  of  a structure  calcu- 
lated to  receive  the  sensation  of  sound  equally  well  from  the 
water  or  from  the  atmosphere.  But,  from  the  figure  I have 
given  of  the  ear  of  this  creature,  it  will  not  appear  to  be  so  ex- 
ceedingly simple  ; while  there  is  evidently  a provision  for  the 
reception  of  the  vibration  communicated  through  the  water, 
though  it  does  not  indeed  strictly  resemble  that  which  is  com- 
monly found  in  the  ears  of  fishes.  There  is  suspended  behind 
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the  sacculus,  and  in  contact  with  the  nerve,  a small  triangular 
bone,  which,  when  pulled  away,* * * §  is  found  to  hinge  upon  a de- 
licate cartilage.  This  bone  seems  evidently  intended,  by  its 
being  thus  suspended  in  the  neighbourhood  of  the  pulp  of 
the  auditory  nerve,  for  impressing  upon  that  nerve  the  vibra- 
tion from  the  water.  The  lobster,  then,  has,  like  the  amphibi- 
ous animals,  a double  provision  for  receiving  the  communica- 
tion of  sound  alternately  from  the  water  or  from  the  air.f 

The  ear  of  the  "crab  differs  from  that  of  the  lobster  in  this, 
that  under  the  projection,  there  is  a moveable  case  of  bone,  to 
which  we  see  a small  antenna  attached.  Within  this  is  the  or- 
gan of  hearing ; and  there  is  here  an  internal  provision  for 
the  transmission  of  sound  to  the  auditory  nerve,  which  consists 
simply  in  a few  circumgyrations  of  a pellucid  and  flexible  carti- 
lage : an  inspissated  fluid  surrounds  this  gyrous  cartilage, 
while  the  pale  auditory  nerve  is  expanded  behind  it. 

Of  the  ear  of  fishes.  In  the  heads  of  fishes,  there  is  a 
cavity  separated  by  a thin  vascular  membrane  from  that  which 
contains  the  brain.  Within  this  cavity  there  is  a sacculus  dis- 
tended with  a fluid,  and  containing  a small  bone  on  the  in- 
side of  this  bag,  (which  is  called  the  sacculus  lapillorum,)  a 
great  proportion  of  the  auditory  nerve  is  expanded.  In  the 
cartilaginous  fishes,  there  are  three  lapilli§  contained  in  their 
proper  capsules,  and  surrounded  with  a gelatinous  matter, |j 
each  of  the  lapilli  having  its  appropriated  division  of  the 
acoustic  or  auditory  nerve  distributed  upon  it  in  a beautiful 
net-work. 

This  cavity  in  the  head  of  fishes,  resembles  the  centre  of  the 
labyrinth  in  the  human  ear,  and  is  called  the  vestibule.  With- 
in the  vestibule  there  is  a limpid  fluid,  intersected  every  where 
by  a delicate  and  transparent  cellular  membrane  ; and  the  parts 
within  the  vestibule  are  supported  in  their  place  bv  this  tissue, 
which  is  similar  to  that  which  supports  the  brain  in  fishes. 

Besides  this  central  part  of  the  organ  in  fishes,  there  are  de- 
parting from  the  vestibule  three  semicircular  cartilaginous  ca- 
nals,Tf  within  which,  are  extended  membranous  canals. — 
These  membranous  tubes  contain  a fluid  distinct  from  that 

* See  fig.  2. 

f From  the  mucous- like  tranfparency  of  the  nerve  in  the  lobfter,  it  is  difficult  to 
afcertain  its  exadt  relation  to  this  bone. 

| See  plate,  fig.  3. 

§ In  many  of  the  fpinous  or  fquamous  filhes,  there  is  only  one.  In  cartilaginous 
fifties,  thefe  bodies  are  not  like  bone,  hut  like  foft  chalk.  In  the  fpinous  filhes,  on 
the  other  hand  , they  are  of  the  Ihape  of  the  head  of  a fpear,  and  hard  like  (tone. 

||  The  gelatinous  matter  is  rather  before  the  bones,  and  diftending  the  little 
facculi. 

f See  plate  7.  fig.  3.  and  fig.  4.  dud. 
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contained  in  the  common  cavity  of  the  vestibule,  nor  have 
the)  any  communication  with  the  sacculi,  which  contain  the 
lapilli,  although  they  are  connected  with  them.*  These  carti- 
laginous canals  are  of  a cylindrical  form,  and,  being  as  trans- 
parent as  the  fluid  with  which  they  are  surrounded,  are  not 
readily  distinguished  in  dissection.  Each  of  the  cartilaginous 
canals  is  dilated  at  one  of  its  extremities  into  a little  belly, 
which  is  called  the  ampulla. 

The  auditory  nerve  in  cartilaginous  fishesf  is  first  divided 
into  two  fasciculi,  which  are  again  subdivided  into  lesser 
nerves.  These  go  to  the  three  sacculi  lapillorum,  and  to  the 
ampullulse  of  the  semicircular  canals.  Before  the  division  of 
the  nerve  peculiar  to  the  sacculus  pierces  it,  and  is  finally  dis- 
tributed, it  forms  a singular  and  intricate  net-work  of  filaments. 
The  branches  to  the  ampullulse  are  raised  on  a partition  which 
is  opposed  to  the  mouth  of  the  cylindrical  part  of  the  tube. 

In  the  spinous  fishes,  the  three  semicircular  canals  unite  in  a 
common  belly;  but  in  cartilaginous  fishes,  the  posterior  semi- 
circular canal  is  distinct  from  the  others. 

In  fishes,  all  the  parts  of  the  ear  are  filled  with  a matter  of  a 
gelatinous  consistence,  or  viscid  fluidity  ; and  the  whole  sac- 
culi and  semicircular  canals  are  surrounded  with  fluids  That 
jelly  is  the  most  susceptible  of  vibration,  is  evident,  when  we 
fill  a glass,  and  allow  a body  to  fall  into  it ; for  then  the  delicate 
vibration  is  communicated  to  the  finger  on  the  outside  of  the 
glass,  or,  by  striking  the  glass,  we  may  observe  the  tremulous 
motion  of  the  jelly.  The  semicircular  canals,  it  is  evident, 
are  well  adapted  to  receive  the  extensive  vibrations  communi- 
cated through  the  bones  of  the  head,  and  to  convey  them  in- 
ward to  the  nerve  expanded  in  the  ampulla. 

From  the  simpler  to  the  more  perfect  aquatic  animals,  we 
may  trace  several  links  of  the  chain  by  which  nature  advances 
towards  the  perfect  structure  of  the  ear.  We  return  now  to 
observe,  in  the  first  example  of  terrestrial  animals,  the  most 
simple  state  of  that  part  of  the  organ  which  receives  the  sen- 
sation ; but  where  the  structure  of  the  receiving  organ  is  the 
most  simple,  the  mechanism  for  receiving  the  vibration  and 
conveying  it  to  the  internal  ear,  is  modified  and  adapted  to  the 
atmosphere. 

OF  THE  EAR  IN  REPTILES  AND  AMPHIBIOUS  ANIMALS. 

In  reptiles,  which  form  the  intermediate  class  of  animals 

* So  Profeflor  Scarpa  afTerts,  in  contradiction  to  others. 

f The  fifth  pair  of  nerves  in  fifh  anfwers  to  the  feventh  in  man ; it  has  the 
fame  divifion  into  the  fertia  mollis  and  dura 
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betwixt  fishes  and  quadrupeds,  the  ear  has  also  an  intermedi- 
ate structure  ; in  some  individuals  of  this  class  the  ear  resem- 
bles that  of  fishes,  such  as  we  have  described,  while,  in  others, 
it  resembles  more  nearly  the  common  structure  of  terrestrial 
animals. 

In  the  salamandra  aquatica,  a variety  of  the  lizard,  there 
is  a foramen  ovale, ^ deep  under  the  integuments.  In  this 
foramen  there  is  a cartilage,  in  immediate  contact  with  which, 
there  is  a common  sacculus  lying  in  the  cavity  or  vestibule  ; 
and  in  this  little  sac  there  is  found  a cretaceous  matter  : there 
are  here,  also,  semicircular  canals,  with  ampullulse  and  a 
common  belly  connecting  them.  In  this  animal,  then,  it  is 
evident,  the  ear  is  similar  in  structure  to  that  of  the  cartilagi- 
nous fishes.f 

In  the  frog,  the  outward  apparatus  is  different,  but  the  in- 
ternal ear  is  simple.:):  Under  the  skin  of  the  side  of  the  head, 

a little  behind  the  prominent  eye,  we  find  a large  circular  open- 
ing, which  tends  inward  in  a funnel-like  form  : and  from  the 
upper  part  of  the  circle  of  this  meatus  we  find  a small  elastic 
bone,  or  cartilage  suspended.  This  bone  is  in  contact  with 
the  common  integuments  of  the  head,  which  are  stretched 
over  the  little  cavity.  This  first  bone  is  placed  at  a right  angle 
with  a second  bone,  and  both  are  lodged  in  a proper  tympan- 
um.§  This  second  bone  swells  out  towards  its  inner  extremity, 
and  is  accurately  applied  to  the  foramen  ovale.  The  foramen 
ovale  opens  into  a cavity  which  we  must  call  the  vestibule,  and 
which,  in  this  creature,  is  peculiarly  large  in  proportion  to  its 
size.  This  vestibule  contains  a sac,  upon  which  the  nerve  is 
expanded  : it  contains  also  a chalky  soft  concretion,  which  is 
of  a beautiful  whiteness,  and  of  a regular  figure  when  first 
Seen,  but  has  no  solidity. |j  The  vestibule  here,  as  in  all  other 
animals,  being  the  immediate  seat  of  the  sense,  is  filled  writh 
fluid. 

In  serpents,  the  mechanism  external  to  the  seat  of  the 
organ  is  less  complete  than  in  the  frog.  From  the  scales  be- 
hind the  articulation  of  the  bone  which  keeps  the  lower  jaw 

* This  is  the  appropriated  appellation  of  the  opening  which  leads  from  the  out- 
er cavity  of  the  ear,  or  tympanum,  into  the  feat  of  the  proper  organ  where  the 
nerve  is  expanded. 

It  is  faid  by  naturalifts,  that  the  falamander  never  has  been  heard  to  utter  a 
cry  ; and  as  dumbnefs  is  in  general  coupled  with  deafnefs,  it  is  natural  to  fuppofe 
it  has  no  ears.  This  is  to  confider  the  organ  as  fubfervient  to  converfation  ! 

} See  plate,  fig.  5 and  6. 

§ This  tympanum,  being  a cavity  containing  air,  has  communication  with  the 
mouth  by  a tube,  which  we  fhall  afterwards  find  called  euftachian  tube.  Several 
have  erroneoufly  deferibed  this  animal  as  receiving  founds  through  the  mouth, 

|j  See  fig.  6-  o. 


244 


OF  THE  ORGAN  OF  HEARING. 


extended,  a little  column  of  bone*  stretches  inward  and  for- 
ward.  This  bone  has  its  inner  extremity  enlarged  to  an  oval 
figure,  and  is  inserted  into  the  foramen  ovale.  This  creature 
has  no  membrana  tympani,  nor  does  it  appear  to  have  so  good 
a substitute  as  the  frog : the  outer  extremity  of  the  bone 
seems  rather  attached  to  the  lower  jaw  by  a cartilaginous  ap- 
pendage and  small  ligamenuf  Within  the  scull,  serpents 
have  the  little  sac,  with  the  cretaceous  matter  and  semicircular 
canals,  united  bv  a common  belly. j: 

In  the  turtle,  we  find  a proper  tympanum,  and  by  lifting 
the  scaly  integuments  from  the  side  of  the  head  a little  above 
the  articulation  of  the  lower  jaw,  we  open  this  cavity. — - 
Through  this  cavity  there  extends  a very  long  and  slender 
bone,  which,  upon  the  outer  extremity,  is  attached  by  a little 
elastic  brush  of  fibres  to  the  cartilaginous  plate  under  the  in- 
teguments, while  the  inner  extremity  is  enlarged,  so  as  to  ap- 
ply accurately  to  the  foramen,  which  opens  into  the  vestibule  ; 
and  a passage  also  opens  from  the  cavity  of  the  tympanum  into 
the  fauces.  In  this  animal,  as  in  all  which  we  have  classed 
under  the  present  division,  the  internal  ear  consists  of  a central 
cavity,  or  vestibule,  which  contains  a sac  with  fluid,  and 
cretaceous  matter,  and  of  three  semicircular  canals  connected 
by  a common  belly.  This  common  belly  of  the  semicircular 
canals  has  no  communication  with  the  sacculus  vestibuli  which 
contains  the  cretaceous  matter,  further  than  as  it  lies  in  contact 
with  it,  and  as  they  both  lie  surrounded  by  a fluid ; they 
equally  receive  the  impression  of  the  little  bony  column,  the 
extremity  of  which  vibrates  in  the  foramen  ovale. 

There  being  enumerated  forty  or  more  varieties  of  the 
lacerta  or  lizard,  many  of  these  have  very  different  ha- 
bits. Some  of  them  never  pass  into  the  water,  but  inhabit  dry 
and  dusty  places.  Thelacerta  agilis,  or  common  green  lizard, 
which  is  a native  both  of  Europe  and  of  India,  is  nimble,  and 
bask,  during  the  hot  weather,  on  the  trunks  of  old  trees  and 
on  dry  banks  ; but  on  hearing  a noise,  it  retreats  quickly  to  its 
hole.  It  has  the  skin  over  the  tympanum  extremely  thin,  and 
such  as  to  answer  precisely  the  office  of  the  membrane  of  the 
tympanum.  So  all  the  varieties  of  reptiles  which,  in  their 
habits  and  delicacy  of  hearing,  resemble  terrestrial  animals, 
have  either  the  membrane  of  the  tympanum  or  a skin  so  deli- 
cate as  to  produce  the  same  effect ; while  those,  which  inhabit 

* Plate,  fig.  7.  b. 

•{•  See  Scarpa,  tab.  v.  fig.  ix. 

. t Serpents  are  affected  by  mufic ; and  they  will  raife  and  twifc  themfelv<s 
with  every  variety  of  lively  motion  to  the  pipe  and  tabor. 
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the  water,  have  a rough  integument,  or  a hard  scale,  drawn 
over  the  tympanum.  Besides  this,  some  have  a small  muscle 
attached  to  the  bone,  which  runs  across  the  tympanum  ; it  is 
like  the  tensor  tympani,  and  is  another  step  towards  the  proper 
structure  of  the  terrestrial  ear. 

OF  THE  EAR  IN  BIRDS. 

Comparing  the  internal  ear  of  birds  with  that  of  those  ani- 
mals which  we  have  already  described,  we  find  a very  import- 
ant addition.  We  find  here  the  internal  ear  (or  labyrinth,  as 
we  may  now  call  it,)  consisting  of  three  divisions  : the  vesti- 
bule, or  middle  cavity  ; the  semicircular  canals  ; and  the 
cochlea  ; which  last  is  an  additional  part,  and  one  which  we 
have  not  in  the  class  of  animals  already  described.  Leading 
into  these  three  cavities,  there  are  two  foramina  : the  fenes- 
tra rotunda,  and  the  fenestra  ovalis  ; and  both  these 
openings  have  a membrane  stretched  over  them  in  the  fresh 
state  of  the  parts.  The  first,  the  fenestra  ovalis,  or  foramen 
ovale,  receives  the  ossiculus  auditus,  which  is  in  birds  like 
that  which  we  have  already  described  in  reptiles.*  This 
ossiculus  connects  the  membrana  tympani  (which  is  here  of  a 
regular  form)  with  the  vestibule,  and  conveys  the  vibration  of 
the  atmosphere  to  it. 

The  semicircular  canals  are  here  also  three  in  number,  and 
are  distinguished  by  the  terms  minor,  major,  andmaximus; 
but  as  the  major  and  minor  coalesce  at  one  of  their  extremities, 
and  enter  the  vestibule  together,  the  semicircular  canals  open 
into  the  vestibule  by  only  five  foramina  in  place  of  six.  Each 
of  the  semicircular  canals  is  dilated  at  one  extremity  into  an 
elliptical  form,  while  the  other  extremity  is  of  the  natural  size 
of  the  diameter  of  the  tube.  These  canals  are  formed  of  the 
hard  shell  of  bone,  and  are  surrounded  with  bone,  having 
wider  and  more  open  cancelli. 

In  the  dry  state  of  the  parts,  we  find  a cord  passing  through 
the  semicircular  canals,  which  some  have  called  the  zonula 
nerv>e.  But  these  are  the  membranous  canals,  which  are 

* Mr.  Home,  in  his  le&ure  on  the  mufcularity  of  the  membrana  tympani,  (vid. 
Phil.  Tranf  A.  1800,)  fays,  in  birds  this  membrane  has  no  tenfor  mufcle  to  vary 
its  adjufiments,  but  is  alw  <ys  kept  tenfe  by  the  preflure  of  the  end  of  the  flender 
bone.  This  is  a very  imperfect  account  of  the  mechanifm  of  the  tympanum  in 
birds.  There  are  two  bones,  or  one  fmall  bone  with  a cartilage,  which  lies  along 
the  membrana  tympani.  This  elaftic  cartilage  has  two  little  tendons  attached  to 
it.  Even  the  flender  bone  which  ftretches  from  the  cartilage  to  the  foramen  ovale, 
the  inner  extremity  of  which  is  enlarged  to  fill  up  that  hole,  feems  to  have  a fmall 
tendon  inferted  into  it ; but  whether  this  be  a mufcttlar  or  ligamentous  connection, 
I am  unable  at  prefent  to  fay. 
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contained  within  the  bony  ones,  dried  and  shrunk  up.  With- 
in  the  bony  cavities  of  the  labyrinth,  there  is  laid  a pellucid 
membrane,  which  contains  a fluid,  has  the  nerves  expanded 
upon  it,  and  is  the  true  vestibule  and  semicircular  canals  ; 
while  the  bony  case,  which  we  have  described,  is  merely  the 
mould  of  these  and  the  support  of  their  delicate  texture.* 

The  cochlea,  one  of  the  three  divisions  of  the  labyrinth,  is 
but  imperfect  in  birds,  when  compared  with  that  part  of  the 
organ  in  quadrupeds  and  in  man.  The  cochlea  in  birds  con- 
sists merely  of  two  cylinders,  formed  of  cartilage,  which  are 
united  toward  their  further  extremity.  While  the  opposite 
extremities  diverge,  and  while  one  of  these  cylinders  opens  in- 
to the  vestibule,  the  other  opens  outward  into  the  cavity  of  the 
tympanum. f 

That  which  more  than  any  other  circumstance  distinguishes 
the  organ  of  birds  from  that  of  animals  inhabiting  the  waters, 
is  the  want  of  the  bone  or  stony  concretion  in  the  sacculus  ves- 
tibuli. 


* 


CHAP.  IV. 


OF  THE  HUMAN  EAR. 

T HE  anatomy  of  the  human  ear  will  naturally  be  consider- 
ed under  three  heads  : the  external  ear  ; the  tympanum;  and 
the  labyrinth.  The  outward  ear  requires  no  definition. — - 
From  the  outward  ear  there  is  a cartilaginous  tube,  which  lead? 
into  the  tympanum.  The  tympanum  is  the  cavity  within 

* I lately,  by  accident,  drew  out  the  facculus  vellibuli  and  femicircular  canals 
from  the  bony  part  of  the  ear  of  a bird,  and  I found  the  membranous  femicircular 
canal  to  confift  apparently  of  the  fame  pellucid  elaflic  matter  with  thofe  of  fifhes. 

f We  find  Mr.  Home  faying  that  the  cochlea  is  neither  abfolutely  neceffary  to 
fit  the  organ  to  be  impreffed  by  founds  communicared  through  the  air,  nor  to  ren- 
der it  what  is  termed  a rnufical  ear;  and  that  this  is  fufficiently  proved  by  that 
part  being  wanting  in  birds,  whofe  organ  is  particularly  adapted  to  inarticulate 
founds.  That  'the  cochlea  is  not  neceffary  to  the  communication  of  found  through 
the  atmofphere,  we  have  feen  from  the  examination  of  the  ear  of  the  reptile. 
But  fince  we  fee  that  it  forms  part  of  the  labyrinth  in  birds,  we  may  be  led  to 
doubt  Mr.  Home’s  conclufion. 
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which  is  placed  that  mechanism  of  bones  and  muscles  which 
increases  the  strength  of  the  vibration,  and  conveys  it  inwards 
to  the  labyrinth.  The  labyrinth  is  the  general  name  of  those 
intricate  canals  which  contain  the  expanded  nerve,  and  the  im- 
mediate  seat  of  the  organ. 


SECTION  i. 

OF  THE  EXTERNAL  EAR. 

The  external  ear  is  formed  of  an  elastic  cartilage,  cover- 
ed with  very  thin  integuments.  The  apparently  irregular  sur- 
faces oi  the  outer  ear  will  be  found,  upon  examination,  to  be  so 
formed  that  the  sinuosities  lead  gradually  into  each  other,  and 
finally  terminate  in  the  concha  or  immediate  opening  of  the 
tube  of  the  ear.  By  the  constant  motion  of  the  external  ear  of 
quadrupeds,  we  see  its  importance  to  them,  both  in  collecting 
sound,  and  in  judging  of  its  direction.  In  most  men,  the  mo- 
tion of  the  ear  is  lost,  but  some  men  still  retain  it ; and  this  is 
very  remarkable,  that  when  the  more  internal  mechanism  of 
the  ear  is  injured,  and  ceases  to  strengthen  the  sound  before  it 
conveys  it  inwards  to  the  labyrinth,  the  external  ear  resumes 
the  office  to  which  it  was  originally  adapted,  and  by  a degree 
of  motion  and  erection,  assists  the  hearing.  In  Europeans, 
the  outward  ear  is  in  a great  degree  flattened  to  the  head  by 
the  dress  ; but  in  Eastern  nations,  and  in  ancient  statues,  we  see 
the  ears  stand  prominent,  and  bear  a part  in  the  symmetry  and 
expression  of  the  whole  head.  The  muscles  moving  the  car- 
tilages, besides  being  intended  to  give  motion,  appear  to  have 
a more  essential  use  in  giving  a due  tension  to  the  outward  ear. 
These  cartilages  are  surrounded  with  their  peculiar  perichon- 
drium ; but  as  to  their  vessels  and  nerves,  it  seems  verv  super- 
fluous to  give  a minute  description  of  them  here. 
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When  the  cartilages  are  dissected,  they  appear  thus  s 


Fig.  18. 


A.  The  helix.  It  is  the  outer  margin,  the  edge  of  which 
is  turned  over  and  forms  the  cavitas  innominata. 

bcd.  The  anthelix.  It  is  very  prominent ; of  a triangu- 
lar shape  ; and  within  the  outer  rim  or  margin. 

e.  The  scapha,  which  is  a depression  or  cavity  on  the  ante- 
rior part  of  the  anthelix. 

f.  The  TRAGUS. 

G.  The  antitragus.  These  are  the  two  prominent  points 
which  approach  each  other,  and  form  the  margin  of  the  great 
cavity  of  the  ear. 

l.  The  concha,  or  great  cavity  of  the  ear,  and  which  is  the 
trumpet-like  opening  of  the  meatus  auditorius  externus.  The 
few  pale-coloured  fibres  which  are  found  on  the  cartilages,  are 
scarcely  to  be  recognized  as  muscles.* 

The  lobe  of  the  ear,  or  that  part  which  hangs  down  and  is 
pierced  for  the  ear-ring  in  women  and  savages,  consists  of  skin 
and  cellular  substance  merely. 

The  meatus  auditorius  externus,  is  the  tube  which 
leads  into  the  tympanum.  This  tube  is  partly  bony  and  partly 
cartilaginous.  The  outer  portion  of  the  tube  is  cartilaginous, 
and  about  three  quarters  of  an  inch  in  length,  and  is  divided  by 
fissures.  The  internal  part  of  the  tube  is  formed  in  the  bone, 
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:is  we  find  upon  turning  to  the  description  of  the  temporal 
bone. 

Glands  of  the  passage.  The  cuticle,  covering  the  in- 
side of  the  tube,  is  very  fine,  and  there  project  from  it  many- 
small  hairs  which  stand  across  the  passage.  Under  this  skin 
there  is  a set  of  small  glands,  which  pour  their  secretion  into 
the  tube,  and  are  called  the  glandulse  cerujienosa.*  These 
glands,  secreting  the  wax  of  the  ear,  have  their  little  ducts 
opening  betwixt  the  roots  of  the  hairs  ; and  this  secretion, 
with  the  hairs  which  stand  across  the  passage,  guards  the  inter- 
nal parts  of  the  ear  from  insects.  The  whole  passage,  consist- 
ing of  the  long  canal  of  the  temporal  bone  and  the  cartilaginous 
tube  placed  upon  it,  has  an  oblique  direction.  Ic  first  passes 
upward  and  forward,  and  then  makes  a slight  curve  to  descend 
to  the  membrane  of  the  tympanum. 

This  external  tube  of  the  ear,  being  of  the  nature  of  a secre- 
ting surface,  and  exposed  to  the  air,  is  liable  to  inflammation. 
There  follows  a dryness  of  the  passages,  and  then  a more  fluid 
secretion.  If  the  inflammation  of  the  tube  should  extend  with- 
in the  bones,  then,  like  the  affections  ol  all  parts  surrounded 
with  solid  bone,  the  pain  is  extreme  and  the  danger  considera- 
ble : there  is  not  only  suppuration  in  the  tympanum  and  des- 
truction of  the  membrana  tympani,  but  the  disease  may  be  still 
further  communicated  internally.  Hildanus  gives  us  an  ob- 
servation of  the  effects  of  a ball  of  glass  dropt  by  accident  into 
the  ear,  in  which  the  inflammation  was  so  extensive,  and  the 
pain  so  excruciating,  that  the  whole  side  of  the  head  and  even 
the  arms  and  leg  of  that  side  tvere  affected  in  consequence  of 
the  brain  partaking  of  the  inflammation.  Such  things  as  peas 
and  cherry-stones  and  pins  are  very  apt  to  be  put  into  the  ear 
by  children  ; and  awkward  attempts  to  extract  the  foreign  body, 
very  often  push  it  further  in  ; and  acrid  fluids  put  into  the  ear 
to  kill  insects,  have  forced  them  deeper,  with  such  an  increase 
of  pain  as  has  thrown  the  patient  into  a condition  little  short  of 
delirium.  A defective  or  too  profuse  secretion  from  the 
glands  of  the  tube,  will  cause  a degree  of  deafness  : and  some- 
times the  wax  is  so  indurated  as  to  cause  a very  obstinate  deaf- 
ness.f 

* “ Hk  figuram  obtinent  variam  : major  tamen  harum  pars  vcl  ad  ovalern,  vel 
ad  fphtericam  accedit  colore  tinguntur  flavo  ab  humore  in  earum  foliiculis  conten- 
toquiob  affiduam  fibrarum  carnearum  rcticularium  preflionem,  per  cutis  corref- 
pondentia  foramina  in  meatus  auditorii  cavitatem  tranfmitcitur.”  Valfalva  de 
aure  humana,  p.  io. 

+ See  Valfalva,  p.  io.  “ Tabs  funditaiis  a duodecim  annis  affligentis  curatio.” 
The  older  writers  treat  of  the  “ Auditus  ltefio  a fordihus  aurium  lapidefcentibus.” 
See  Bonetus , & Jul-  Casserins  Placantinus,  “ De  auJ'ius  organo,”  lib.  I.  cap.  20.  p.  9c. 
There  is  alfo  mention  made  of  an  adventitious  membrane,  doling  uo  the  paffags 
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In  the  foetus,  the  concha  and  meatus  externus  are  narrow  , 
and  there  is  secreted  a thick  white  stuff,  which  defends  the 
membrane  of  the  tympanum  from  the  contact  of  the  waters  of 
the  amnios.  This,  after  birth,  falls  out  in  pieces  along  with 
the  secretion  of  the  wax  ; but  in  some  instances,  it  has  remain- 
ed and  become  very  hard.  The  deafness  from  birth,  caused  by 
this  accident,  is  often  thought  to  depend  upon  an  organic  de- 
fect, and  so  is  neglected. 


SECTION  II. 


OF  THE  TYMPANUM  OR  MIDDLE  CAVITY  OF  THE  EAR,  AND 
ITS  DISEASES. 


THE  ANATOMY  OF  THE  TYMPANUM. 

. In  the  fcetus,  the  cavity  of  the  tympanum  is  superficial, 
compared  with  that  of  the  adult ; for  what  forms  a tube  in  the 
latter,  is  in  the  former  merely  a ring,  which  is  attached  to  the 
squamous  portion  of  the  temporal  bone  upon  this  circular 
bone  the  membrane  of  the  tympanum  is  extended. 

The  cavity  of  the  tympanum  is  very  irregular  ; intermediate 
betwixt  the  membrane  which  is  extended  across  the  bottom  of 
the  external  tube  and  the  labyrinth  or  internal  ear.  It  contains 
no  fluid,  as  the  labyrinth  does  ; but  is  really  a cavity,  having  a 
communication  with  the  external  air  through  a tube  which 
leads  into  the  fauces.  The  tympanum  communicates  also 
backwards  with  the  cells  of  the  mastoid  process*!  The  inner 
extremity  of  the  meatus  externus  forms  a circle  which  is  pretty 

and  ftretched  above  the  membrana  tympani.  This  is  produced  by  a foul  fecretion, 
and  refembles  that  which  fluffs  up  the  paffage  in  the  foetus.  See  Fabricius  dc 
Chirurg.  operat.  cap.  de  aur.  Chirurg.  Veslingius  Anat.  cap.  16.  See  Experi- 
ments on  the  folvents  of  the  Ear-wax,  by  Dr.  Haygarth,  Med.  Obf.  and  Inquiries, 
vol.  iv.  p.  198.  He  gives  the  preferente  to  warm  water  over  every  other  Ad- 
vent. 

* See  plate  8.  fig.  3. 

f When  Valfalva,  in  a cafe  of  ulceration  and  caries  on  the  maftoid  procefs. 
threw  in  his  injections,  he  found  them  flowing  out  by  the  mouth  : viz.  by  the 
euftachean  tube  through  the  tympanum.  See  Val.  de  sure  humana,  p.  89, 
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regular,  and  upon  which  the  membrane  of  the  tympanum  is 
extended.  That  part  of  the  cavity  of  the  tympanum  which  is 
opposite  to  the  termination  of  the  meatus  externus,  is  very  ir- 
regular. It  has  in  it  the  foramen  rotundum  and  the  foramen 
ovale  ; and  betwixt  these,  there  is  an  irregular  bony  tubero- 
sity" from  which  there  stretch  back  some  exceedingly  small 
spiculae  of  bone,  which  connect  themselves  with  the  margin  of 
the  irregular  cavity  of  the  mastoid  process. 

The  foramen  ovall*  is  in  the  bottom  of  a deep  sinus  ; it 
is  not  strictly  of  an  oval  form,  but  has  its  lower  side  straight, 
while  the  upper  margin  has  the  oval  curve.  This  opening 
leads  into  the  vestibule  or  central  cavity"  of  the  labyrinth. 

The  foramen  rotundum  is  more  irregular  than  the  oval 
hole.  It  does  not  look  directly  forward,  like  it,  but  enters  on 
the  side  of  an  irregular  projection  : it  does  not  lead  into  the 
vestibule,  but  into  one  of  the  scalae  of  the  cochlea.  In  the 
recent  state  of  the  parts,  the  periosteum  covering  the  surface 
of  the  cavity  of  the  tympanum,  takes  away  much  of  its  irre- 
gularity. Where  the  tympanum  leads  backward  into  the 
cellule  m a stoidea,  this  periosteum  is  also  continued. 

The  eustachean  tube|  extends  forward  from  the  ca- 
vity of  the  tympanum,  and  opens  behind  the  palate,  j:  In  the 

dry"  bones,  the  eustachean  tube  is  more  like  an  accidental  fis- 
sure, than  a regular  passage,  essential  to  the  ceconomy  of  the 
ear.  It  appears  thus  irregular  in  the  bones  from  the  tube  being 
towards  the  back  of  the  nose,  composed  of  membrane  and 
cartilage  ; as  the  tube  approaches  the  opening  behind  the  palate, 
it  widens  into  a trumpet  shape  ; and  the  soft  extremity"  of  the 
tube  is  governed  by  muscular  fibres. 

There  can  be  no  doubt  that  the  eustachean  tube  is  designed 
for  admitting  t'he  free  access  of  air  into  the  cavity  of  the  tym- 
panum, that,  by  preserving  a due  balance  betwixt  the  atmos- 
phere and  the  air  contained  within  the  ear,  the  motion  of  the 
membrane  of  the  tympanum  may  be  free.  This,  at  least,  we 
know,  that,  when  the  extremity  of  the  eustachean  tube  is 
closed,  we  suffer  a temporary  deafness,  wrhich  can  be  ac- 
counted for  only  by  the  confined  air  wanting  a due  degree  of 
elasticity  to  allow  the  vibration  of  the  membrane  of  the  tympan- 
um. I conceive  it  to  be  necessary,  that  the  air  in  the  tympan- 
um be  changed  occasionally",  which  is,  perhaps,  accomplished 
by  some  actions  of  the  throat  and  fauces  forcing  a new  body"  of 
air  into  the  eustachean  tube.  The  extremity  of  the  eustachean 

* Feneftra  ovalis. 
t Tter  a palato  ad  aurem. 

| By  fome  older  writers,  the  euftachean  tube  is  called  aquedudl,  becaufe  they 
--onceived  that  humours  were  evacuated  from  the  tympanum  by  this  paffage. 
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tube,  next  to  the  throat,  mav  be  temporarily  obstructed  by  the 
cynanche  tonsillaris,  which  is  irequently  attended  with  pain, 
stretching  from  the  throat  to  the  ear  ; or  it  may  be  closed  by 
inflammation  and  adhesion  of  its  mouth,  by  adhesion  ot  the 
soft  palate  to  the  back  of  the  fauces,  by  polypus  in  the  nose, 
reaching  down  into  the  fauces  and  compressing  it.* 

OF  THE  MEMBRANA  TYMPANI. 

The  membrane  of  the  tympanum  is  extended  over  the  cir- 
cular opening  of  the  bottom  ot  the  meatus  externus.  It  has  a 
Jittle  of  an  oval  shape,  and  lies  over  somewhat  obliquely,  so 
that  its  lower  margin  is  further  inward  than  the  upper.  Its  use 
is,  to  convey  the  vibrations  or  oscillation  of  the  atmosphere, 
collected  bv  the  outer  ear,  inwards  to  the  chain  of  bones  in  the 
tympanum.  Although  this  membrane  be  tense,  it  is  not 
stretched  uniformly  like  the  parchment  of  a drum,  but  is 
drawn  into  a funnel-like  shape  by  the  adhesion  of  the  long  pro- 
cess of  the  malleus  to  its  centre.  It  consists  of  two  layers  of 
membrane,  and  has,  naturally,  no  perforation  in  it ; and  the 
experiments  of  air  and  the  smoke  of  tobacco  sent  from  the 
mouth  through  the  ear,  succeed  only  in  those  who  have  had 
the  membrane  ot  the  tympanum  partially  ruptured  or  eroded 
by  ulceration.  This  membrane  is  transparent  ; and  when  we 
look  into  the  tube  of  the  ear,  and  direct  a strong  light  into  it, 
we  observe  it  to  be  of  a shining  tendinous  appearance. 

The  inner  lamina  of  the  membrana  tympani  is  very  vascular. 
It  has,  indeed,  been  said  to  resemble  the  iris,  both  in  its  pro- 
fusion of  vessels,  and  in  the  manner  of  their  distribution.! 
This  is  carrying  the  conceit  of  their  analogy  too  far.  I have 
observed  an  artery  of  a very  large  size,  (compared  with  the 
surface  to  be  supplied,)  running  by  the  side  of  the  long  pro- 
cess or  handle  of  the  malleus.  In  this  course,  it  is  giving  out 
small  branches  ; and  when  the  trunk  arrives  at  the  extreme 
point  of  the  long  process  of  the  malleus,  it  divides  into  two 
considerable  branches,  the  extreme  subdivisions  of  which  run 
towards  the  margin  of  the  membrane.  This  artery  is,  never- 
theless, too  small  to  require  us  particularly  to  avoid  it  in  the 

* The  following  cafe  is  from  Valfaiva  “ Quidnm  plebeius  ulcus  gcrebat  fupra 
W'ulam  in  finiftra  parte,  quod  quidem  earn,  quam  iirvaferat,  partem  exeferat  atque 
abftulerat  tic.  ut  ulceris  cavitascum  extremo  finifirce  tubtE  orificio  communicaret. 
Igitur  quoties  homo  mollem  turundani  remediis  imbutam  in  ulceris  cavitatem  in- 
trudebat  ; toties  illico  finiftra  aure  evadebat  furdus,  talifque  permanebat  toto  ex 
tempore  quo  turunda  in  ulcere  rciinquebatur  p.  90. 

f See  Mr.  Home’s  ledture  on  the  ftrudlure  and  ufe  of  the  membrana  tympani' 
J’hil.  Tranfadt.  Part.  I,  i8co. 
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puncturing  of  the  membrane  for  deafness,  produced  by  ob- 
struction of  the  eustachean  tube. 

The  opinions  regarding  the  muscularity  of  the  membrane  of 
the  tympanum,  shall  be  reserved  until  vve  have  considered  the 
whole  mechanism  of  the  parts  in  the  tympanum. 

OF  THE  CHAIN  OF  BONES  IN  THE  TYMPANUM. 

The  vibrations  of  the  membrane  of  the  tympanum  are 
transmitted  to  the  foramen  ovale  by  four  moveable  bones  ; the 
malleus,  incus,  os  orbiculare,  and  stapes.  These  bones  are 
named  from  their  shape,  and  the  names  assist  in  conveying  an 
idea  of  their  form.  They  are  so  united  by  articulation  and 
small  ligaments,  as  to  form  an  uninterrupted  chain  ; and, 
while  they  transmit  the  vibration,  their  mechanism  is  such, 
that  they  strengthen  the  impulse.  They  have  also  small  mus- 
cles attached  to  them,  by  which  it  is  probable,  the  whole  ap- 
paratus has  a power  of  adapting  the  degree  of  tension  to  the 
force  of  the  impulse  communicated  to  the  membrane  of  the 
tympanum.  I conceive  that  they  increase  the  power  of  the  ear 
for  receiving  the  weaker  sounds,  and  are,  at  the  same  time,  a 
guard  to  the  internal  parts,  from  such  violent  shocks  as  might 
injure  the  nerve. 

How  necessary  it  sometimes  is  to  damp  and  suffocate,  in 
some  degree,  piercing  sounds,  we  must  all  be  sensible : and 
in  those  who  are  habitually  exposed  to  the  sudden  eruption  of 
sound,  the  susceptibility  of  the  nerve  is  injured,  and  they  be- 
come very  deaf.  We  have,  in  a late  publication,  an  example 
of  this  in  blacksmiths,  in  whom,  it  is  common  to  find  a degree 
of  deafness;  and  we  frequently  find  old  artillery-men  quite 
deal,  from  the  long  practice  of  their  profession. 

The  m alleus*'  receives  its  name  from  a resemblance  to  a 
hammer  or  mallet  : it  is,  in  some  degree,  like  a bludgeon  ; the 
great  head  stands  obliquely  off  from  the  body  of  the  bone,  (if 
such  it  may  be  called,)  like  the  head  of  the  thigh-bone. — * 
Anatomists  can  scarcely  be  blamed,  if,  in  describing  the  pro- 
cesses of  this  bone,  they  forget  the  body.  I should  consider 
that  part  as  the  body  of  the  bone  which  stretches  down  from 
the  circular  margin  of  the  tympanum,  and  is  attached  to  the 
membrane,  or  what  we  should  consider  as  the  handle  of  the 
mallet.  This  part  of  the  bone  stands  at  an  angle  with  the 
head  and  neck  ; tapers  towards  the  extremity,  and  is  a little 
curved  down  totvards  the  membrane.  From  the  larger  end  of 
the  body  of  the  bone  there  stands  out  an  acute  process  ; and 


* See  plate  9.  fig.  1.  K. 
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from  the  neck  attaching  the  bulbous  head  to  the  body  of  the 
bone,  there  stands  out  a very  slender  process,  which  is  often 
broken  off.  The  great  head  of  the  bone  does  not  form  a regu- 
lar ball  to  be  socketed  in  the  body  of  the  incus  ; there  are  irre- 
gularities in  the  contiguous  surfaces  of  both  the  bones. 

The  incus*  is  the  second  bone  of  the  chain  : it  receives  its 
name  from  its  resemblance  to  the  blacksmiths  anvil.  It  more 
resembles  a tooth  with  two  roots.  On  the  surface  of  the  body, 
it  has  a depression  like  the  surface  of  the  first  moiaris.  Into 
this  depression  of  the  incus  the  head  of  the  malleus  is  received, 
The  shorter  of  the  two  processes,  and  the  body  of  the  bone  lie 
on  the  margin  of  the  circular  opening  of  the  tympanum  ; and 
the  acute  point  of  this  process  is  turned  back  into  the  opening 
of  the  mastoid  cells.  The  long  leg  or  process  of  the  incus 
hangs  down  free  into  the  tympanum,!  and  has  attached  to  its 
point  the  os  orbiculare. 

The  os  orbiculare  is  like  a grain  of  sand,  and  is  the  small- 
est bone  of  the  body  : it  is  a medium  of  articulation  betwixt 
the  incus  and  stapes. 

The  st ap  i1  s!  or  stirrup  is  well  named,  for  it  has  a very  close 
resemblance  to  a stirrup-iron  ; the  little  head  is  articulated 
with  the  os  orbiculare  : the  arch  of  the  bone  is  exactlv  like  that 
of  the  stirrup-iron,  but  elegantly  grooved  within,  so  as  to  give 
lightness  to  the  bone.  The  base  answering  to  that  part  of  the 
stirrup-iron  upon  which  the  foot  rests,  is  not  perforated,  nor  is 
it  of  a regular  form,  but  is  flat  on  one  side,  corresponding  with 
the  foramen  ovale.  It  is  this  base  of  the  bone  which  is  attach- 
ed to  the  membrane  stretched  over  the  foramen  ovale. 

CONNECTION  AND  MOTION  OF  THESE  BONES. 

The  malleus  hanging  on  that  part  which  we  have  called  the 
neck  of  the  bone,  has  the  long  handle  or  body  of  the  bone 
stretched  down  upon  the  membrane  of  the  tympanum.  It  is, 
consequently,  destined  to  receive  the  oscillations  of  that  mem- 
brane. 

The  head  of  the  malleus  is  so  articulated  with  the  incus, 
that  the  degree  of  motion  communicated  to  that  bone  is  much 
increased. 
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From  this  scheme,  we  see,  that  the  head  of  the  malleus  is 
so  articulated  with  the  body  of  the  incus,  that  the  centre  of 
motion  of  the  incus  is  in  a line  drawn  through  the  centre  of  its 
body,  and,  consequently,  that  the  extremity  of  the  long  pro- 
cess, to  which  we  see  the  os  orbiculare  and  stapes  attached, 
moves  through  a greater  space  than  that  which  receives  the 
impulse  of  the  head  of  the  malleus.  Thus,  a very  small  de- 
gree of  motion  communicated  by  the  head  of  the  malleus  to  the 
body  of  the  incus,  must  be  greatly  increased  in  the  extremity 
of  the  long  process  of  the  incus,  and,  consequently,  this  me- 
chanism of  the  bones  essentially  assists  in  giving  strength  to 
the  vibration  which  is  transmitted  inward  to  the  seat  of  the 
nerve. 

The  os  orbiculare  stands  simply  as  a link  of  communication 
betwixt  the  extremity  of  the  incus  and  the  upper  part  of  the 
stapes,  and  its  use  is  evidently  to  promote  the  accurate  and 
perpendicular  motion  of  this  long  lever  of  the  incus  upon  the 
head  of  the  stapes  : for,  if  this  bone  had  not  been  so  placed, 
the  motion  of  the  long  lever  of  the  incus  ifiust  have  given  an 
obliquity  to  the  impulse  upon  the  stapes.  The  base  of  the 
stapes  almost  completely  fills  up  the  foramen  ovale.  It  is  seat- 
ed on  a membrane  which  is  stretched  over  the  foramen.*  The 
stapes,  then,  acts  like  a piston  on  a membrane  of  much  less 
circumference  than  that  of  the  membrana  tympani.  From  all 
which  considerations,  we  may  learn  how  much,  and  how  strong- 
ly, the  agitation  of  the  air  in  the  outer  canal  of  the  ear  is  in- 
creased, before  it  strikes  upon  the  fluids  of  the  labyrinth. 

• 

* Valfalva  has  the  following  obfervation  ; fee  page  24.  “ Olim  namque  in 

cujufdam  furdi  cadavere  furditatis  caufam  in  eo  fitam  inveni  nempe  quod  indicata 
membrana  in  fubftantiam  offeam  indurata,  unum  continuatum  os  conftituebat  cum 
bafi  fiapedis  et  margine  feneftr®  ovalis.” 
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Of  THE  MUSCLES  WITHIN  THE  TYMPANUM. y 

The  laxator  tympani  runs  in  a fissure  of  the  temporal  bone 
on  the  outside  of  the  eustachean  tube,  and  is  inserted  into  the 
long  process  of  the  malleus.  The  tensor  tympani:):  runs  also 
by  the  side  of  the  eustachean  tube  ; it  is  inserted  into  the  body 
of  the  malleus  ; it  is  a long  and  slender  muscle.  The  exter- 
nal or  superior^  muscle  of  the  malleus,  which  is  denied  by 
some  anatomists  to  be  of  the  nature  of  muscle,  comes  down 
from  the  upper  part  of  the  tympanum,  and  is  fixed  by  a small 
tendon  to  the  neck  of  the  malleus. 

The  stapedius||  is  the  smallest  muscle,  and  is  attached  to 
the  smallest  bone.  It  has  a small  round  fleshy  belly,  taking  its 
origin  from  the  rough  side  of  the  tympanum,  and  is  inserted 
by  a small  round  tendon  into  the  head  of  the  stapes. 

As  all  these  muscles  are  inserted  either  into  the  malleus  or 
stapes,  and  not  into  the  middle  bone,  it  would  appear  that  their 
operation  is  chiefly  upon  the  membranes  of  the  tympanum,  and 
of  the  foramen  ovale,  through  the  medium  of  the  bone  imme- 
diately attached  to  them. 

Mr.  Home,  in  the  Philosophical  Transactions  for  1800,  as- 
serts, that  the  membrana  tympani  is  muscular;  that  its  fibres 
run  from  the  circumference  towards  the  centre  ; and  that  they 
are  attached  to  the  malleus. 

But,  what  is  the  supposed  use  of  this  muscular  membrane  ? 
Mr.  Home  says,  it  is  principally  by  means  of  this  muscle  that 
accurate  perceptions  of  sound  are  communicated  to  the  inter- 
nal organ  ; that  it  is  by  means  of  this  muscle  that  the  membra- 
na tympani  is  enabled  to  vary  its  degree  of  tension,  so  as  to  re- 
ceive the  vibrations  in  the  quick  succession  in  which  they  are 
conveyed  to  it.  But  we  have  seen,  that  the  tension  and  relaxa- 
tion of  the  membrana  tympani  is  already  sufficiently  provided  ; 
for  “ the  malleus  has  three  muscles  by  which  it  is  moved  ; one 
of  them  is  called  the  tensor,  from  its  pulling  the  malleus  inward 
and  tightening  the  membrane  of  the  tympanum  ; the  other 
two  act  in  an  opposite  direction,  and  relax  the  membrane.”* 
We  should  naturally  suppose  this  to  be  sufficient ; but,  accor- 
ding to  Mr.  Home,  these  muscles  act  only  to  bring  the  mem- 
brane into  such  a degree  of  tension,  as  to  enable  the  minuter 

f Mufctrfus  proceffus  minimi  mallei.  Valfalva. 

| Mufculus  proceffus  majoris  mallei. 

§ Mufculu^proceffus  minoris.  Valfalva. 

||  This  mufde  is  particularly  ftrong  in  the  horfe,  where  it  was  firft  difcovereS 
by  Cafferius. 

* Mr.  Home’s  Ledhire. 
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changes  of  the  muscular  membrane  to  have  their  full  effect  ; 
•and  that  the  play  of  these  muscles  gives  the  perception  of  grave 
and  acute  tones. 

But  the  more  favourite  idea  of  Mr.  Home  is,  that,  upon  the 
accurate  adjustment  of  the  membrana  tympani,  the  difference 
between  a musical  ear,  and  one  which  is  too  imperfect  to  dis- 
tinguish the  different  notes  in  music,  depends  ; that  this  judg- 
ment or  taste  is  owing  to  the  greater  or  less  degree  of  nicety 
with  which  the  muscles  of  the  malleus  render  the  muscular 
membrane  capable  of  being  truly  adjusted  ; if  the  tension  be 
perfect,  all  the  vibrations  produced  by  the  action  of  the  radia- 
ted muscle  will  be  equally  correct,  and  the  ear  truly  musical. 

Mr.  Home  proceeds  upon  the  idea,  that  the  membrane  of 
the  tympanum  is  like  a musical  instrument,  or,  as  he  expresses 
himself,  like  a monochord  ; but  he  is  fundamentally  wrong  in 
supposing,  that  it  requires  a more  delicate  organ  to  be  percepti- 
ble of  musical  tones  than  of  articulate  sounds  or  language. 

In  the  first  place,  we  may  require  an  explanation  of  the  use 
of  that  muscle  which  is  inserted  into  the  stapes.  This  stape- 
dius muscle  would  seem  to  have  the  same  use,  and  to  affect 
that  bone  in  the  same  manner,  in  which  the  muscles  of  the 
malleus  affect  it.  Surely  Mr.  Home  will  not  go  so  far  as  to 
say,  that  the  membrana  fenestras  ovalis  is  also  muscular.  It 
may  be  further  worthy  of  attention,  in  considering  this  subject, 
that  whatever  affects  the  membrane  of  the  tympanum,  affects, 
also,  the  membrane  of  the  vestibule  ; that,  if  the  one  be  relax- 
ed, the  other  is  rendered  tense,  from  the  close  connection  that 
exists  between  them  through  the  chain  of  bones. 

In  the  paper  already  quoted,  the  following  case  is  given,  as 
illustrating  the  manner  in  which  the  loss  of  the  natural  action 
of  the  muscles  affects  the  ear,  in  regard  to  its  capacity  for  mu- 
sic. A gentleman,  thirty-three  years  of  age,  who  possessed  a 
very  correct  ear,  so  as  to  be  capable  of  singing  in  concert, 
though  he  had  never  learned  music,  was  suddenly  seized  with, 
a giddiness  in  the  head,  and  a slight  degree  of  numbness  in  the 
right  side  and  arm.  These  feelings  went  off  in  a few  hours, 
but  on  the  third  day  returned  ; and  for  several  weeks  he  had 
returns  of  the  same  sensations.  It  was  soon  discovered  that  he 
had  lost  his  musical  ear  ; he  could  neither  sing  a note  in  tune, 
nor  in  the  smallest  degree  perceive  harmony  in  the  performance 
of  others.  For  some  time,  he  himself  thought  he  had  become 
a little  deaf,  but  his  medical  attendant  was  not  sensible  of  this 
in  conversation.  Upon  going  into  the  country,  he  derived 
great  benefit  from  exercise  and  sea-bathing. 

In  this  case,  continues  Mr.  Home,  there  appeared  to  be 
some  affection  of  the  brain,  which  had  diminished  the  action 
Vol.  TIL  2 K 


2o8 


OX  THE  HUMAN  EAR. 


of  the  tensor  muscles  of  the  membrana  tympani,  through  the 
medium  of  the  nerve  which  regulates  their  actions  ; this 
gradually  went  off,  and  they  recovered  their  action. 

Another  case  is  given  of  a young  lady  who  wa9  seized  with 
a phrenzy  which  lasted  several  years,  when,  from  being  with- 
out a musical  ear,  she  came  to  sing  with  tolerable  correctness, 
to  the  astonishment  of  her  friends. 

Now,  to  me,  the  symptoms  of  both  cases  argue  an  affection 
of  the  brain,  and  of  the  nerves.  It  is  more  probable  that  the 
delicate  auditory  nerve  should  be  affected  in  such  a disease, 
than  that  the  portio  dura  should  be  affected. 

We  now  proceed  to  put  the  incorrectness  of  this  reasoning- 
concerning  the  muscular  power  of  the  membrane  of  the 
tympanum,  in  a more  particular  point  of  view.  Mr.  Cooper 
was  led  to  pay  particular  attention  to  the  action  of  the  mem- 
brane of  the  tympanum,  from  being  consulted  in  a case  where 
the  membrane  was  lost  with  little  injury  to  the  function  of  the 
organ.*  He  found,  that,  instead  of  the  total  annihilation  of 
the  powers  of  the  organ,  the  gentleman  was  capable  of  hearing 
whatever  was  said  in  company,  although  the  membrane  of 
both  ears  was  destroyed.  He  could  even  hear  better  in  the  eat- 
in  which  no  traces  of  the  membrane  remained.  This  gentle- 
man was  only  in  a small  degree  deaf  from  the  loss  of  the 
membrane  ; but  his  ear  remained  nicely  susceptible  of  musical 
tones,  “ for  he  played  well  on  the  flute,  and  had  frequently 
borne  a part  in  a concert  ; and  he  sung  with  much  taste,  and 
perfectly  in  tune.”  This  case  puts  aside,  at  once,  that  theory 

* Cafe.  This  gentleman  had  been  attacked  at  the  age  of  ten  years,  with  an 
inflammation  and  fuppuration  in  his  left  ear,  which  continued  difeharging  matter 
for  feveral  weeks  : in  the  fpace  of  about  twelve  months  after  the  firft  attack, 
fymptoms  o!  a fimilar  kind  took  place  in  the  right  ear,  from  which  matter  iffued 
for  a confiderable  time.  The  difeharge,  in  each  inftance,  was  thin,  and  extremely 
offenfive  to  the  fmell;  and  in  the  matter,  bones,  or  pieces  of  bones,  were  obfer- 
vable.  The  immediate  confequence  of  thefe  attacks  was  a total  deafnefs,  which 
continued  for  three  months ; the  hearing  then  began  to  return  ; and,  in  about  ten 
months  from  the  laft  attack,  was  reftored  to  the  ftate  in  which  it  at  prefent  re- 
mains. Having  filled  his  mouth  with  air,  he  clofed  the  noftrils,  and  contracted  the 
cheeks ; the  air  thus  compreifed,  was  heard  to  rufh  through  the  meatus  auditorius 
with  a whiffling  noife,  and  the  hair  hanging  from  the  temples  became  agitated  by 
the  current  of  air  which  iffued  from  the  ear.  When  a candle  was  applied,  the 
flame  was  agitated  in  a fimilar  manner. 

Mr.  Cooper  then  pafftd  a probe  into  each  ear,  and  he  thought  the  membrane 
on  the  left  fide  was  entirely  deftroyed,  fince  the  probe  (truck  againfl  the  petrous 
portion  of  the  temporal  bone.  The  fpace  ulually  occupied  by  the  membrana 
tympani,  was  found  to  be  an  aperture  without  one  trace  of  membrane  remaining. 
On  the  right  fide,  alfo,  a probe  could  be  puffed  into  the  cavity  of  the  tympanum ; 
hut  here,  by  conducting  it  along  the  fides  of  the  meatus,  fome  remains  of  the  cir- 
cumference of  the  membrane,  could  be  difeovered,  with  a circular  opening  in  the 
centre,  about  the  fourth  of  an  inch  in  diameter.  See  Trans.  Roy.  Soc.  for  i8oc, 
I’art.  I.  p.  3Ji. 
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which  supposes  the  musical  ear  to  depend  on  the  minute  play 
of  the  mufecles  of  the  tympanum. 

It  appears,  then,  that  the  membrane  of  the  tympanum  may 
be  destroyed,  that  the  bones  may  be  washed  out  by  matter 
formed  in  the  tympanum,  and  still  the  patient  retain  the  use  of 
the  organ.  But  this  is  only  while  the  stapes  retains  its  place  ; 
for,  it  this  bone  be  also  destroyed,  the  membrane  of  the  fora- 
men ovale  will  be  destroyed,  and  the  fluids  of  the  labyrinth  be 
allowed  to  flow  out,  or  be  otherwise  lost.  We  see,  that,  if 
the  chain  of  bones,  and  only  a part  of  the  membrana  tympani 
be  left,  still  this  shred  of  membrane,  if  it  be  not  detached 
from  the  handle  of  the  malleus,  will  vibrate  in  the  air,  and 
communicate  those  vibrations  through  the  other  bones  to  the 
vestibule.  We  see,  also,  that  though  thebor.es  only  remain, 
and  though  they  be  detached  from  the  membrane  of  the  tym- 
panum, the  sound  will  still  be  communicated.  We  see,  that 
a rupture  of  the  membrane  will  not  destroy  the  organization  so 
far  as  to  prevent  the  hearing,  unless  there  follow  clots  of  blood 
or  inflammation,  suppuration,  or  fungus.  When  Mr.  Cooper 
found  that  the  membrana  tympani  could  be  torn  without  injur- 
ing the  organ,  he  did  not  stop  short  in  his  investigation  : but 
as  he  found,  by  daily  experience,  that  obstruction  of  the  eusta- 
chean  tube  caused  deafness,  he  thought  of  puncturing  the 
membrana  tympani,  as  a cure  for  that  kind  of  deafness.  He 
expected,  by  this  operation,  to  give  elasticity  to  the  confined 
air.  Accordingly,  by  puncturing  the  membrane  of  the  tym- 
panum with  a small  trocar,  he  found,  with  much  satisfaction, 
that  the  hearing  was  instantly  restored.^ 

Valsalva  made  a good  distinction,  when  he  said,  that  the 
membrane  of  the  tympanum  was  not  absolutely^  necessary  to 
hearing,  but  only,  to  perfect  hearing.  We  have,  in  this  fact, 
the  explanation  of  the  following  circumstance,  amongst  many 
others  : “ In  naturali  surditate  a conformationis  vitio  inter 
tandum  istud  experimentum,  (viz.  an  ossiculi  et  membrana 
tympani  aliquis  sit  usus  auditum,)  quod  inopinato  et  feliciter 
successit  cuidam,  qui  intruso  auri  scalpio  in  aurem  profundis- 
sime  disrupit  tympanum,  fregitque  ossicula  et  audivit.”  Bio- 
lanus  Encherid.  Anal.  lib.  4.  c.  4.  See  also  Bonetus  de  Auri- 
um  Affect.  Observ.  IV.  Willis  also  knew,  that  the  destruction 
of  the  membrana  tympani  did  not  deprive  the  person  of  hear- 
ing. Vid.  de  Anima  Brutorum. 

* I am  only  afraid  that  fuch  pundtures  will  not  continue  open,  as  in  Valfalva’s 
experiments  they  healed  up  very  foon.  But,  when  there  is  no  other  ingrefs  and 
cfcape  to  the  air  in  the  tympanum,  but  through  the  pundtured  hole,  it  may  tend 
to  keep  it  open. 
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§ 2.  OF  THE  DISEASES  OF  THE  TYMPANUM. 

Valsalva  denied  the  existence  of  periosteum  to  these  bones 
of  the  tympanum,  while  he  allowed  that  they  had  minute  ves- 
sels distributed  on  their  surfaces  : but  these  vessels  he  supposed 
to  creep  along  the  naked  bone  independently  of  any  membrane. 
This,  ho>vever,  is  contrary  to  all  analogy.  These  bones,  as 
well  as  the  cavity  of  the  tympanum,  are  covered  with  a very 
fine  membrane  or  periosteum,  which,  after  a minute  injection, 
is  seen  covered  with  many  small  and  distinct  vessels,  as  well  as 
with  intermediate  extravascular  effusions  of  the  injection,  as 
happens  in  injecting  in  other  membranes. 

When  the  tympanum  becomes  diseased,  there  is  fetid  matter 
collected,  the  membrane  of  the  tympanum  suffers,  and  the 
small  bones  are  sometimes  discharged.  In  such  a case,  we 
have  little  farther  to  do  than,  by  injections,  to  prevent  the 
matter  from  accumulating.  But,  let  us  not  confound  this  se- 
rious cause  of  deafness  with  the  slighter  suppurations  in  the 
outer  passage  of  the  tube  : although  such  suppurations  in  the 
tube  of  the  ear  are  apt,  when  neglected,  to  destroy  the  mem- 
brane of  the  drum  or  tympanum,  and  to  spread  disease  to 
these  internal  parts. 

Authors  make  a display  of  the  diseases  of  the  membrane  of 
the  tympanum  under  the  titles  relaxatio,  tensio,  nimia,  in- 
duratio,  and  diruptio  tympani.*  We  have  seen  how  little  rup- 
ture of  the  membrane  affects  the  hearing,  and  may  thence 
conclude,  that  these  fantastic  imaginings  about  tension  and 
relaxation  of  the  membrane  deserve  little  notice.  The  idea  of 
relaxation  of  the  membrane  of  the  tympanum,  I have  no 
doubt,  has  arisen  from  the  effect  of  cold  and  moist  weather 
in  injuring  the  hearing;  but  deafness  from  this  cause  is  not 
produced  by  relaxation  of  the  membrane  of  the  tympanum, 
but  by  swelling  of  the  mouth  of  the  eustachean  tube.f 

Induration  of  the  membrane  is  less  of  an  imaginary  disease, 
since  there  are  instances  of  the  membrane  becoming  thickened 
by  inflammation,  or  cartilaginous,  or  osseous.  The  mem- 
brana  tympani  has  been  found  to  adhere  to  the  extremity  of  the 

* See  Du  Verney  de  Organo  Auditus.  p.  41. 

f “ Relaxatio  fit  al>  humore  fuperfluo  qui  membranam  hanc  hume&at  et  fymp- 
toma  hoc  communiter  cum  obftrutftione  meatus  ex  tumore  glandularum  con. 
jumftum  eft,  de  qua  jam  fupra  didtum  eft  : multum  autem  facit  ad  difficultatem 
audiendi  in  perfonis  qua;  defluxionibus  catarrhofis  obnoxite  funt  et  per  eanden; 
rationem  auftri  nebula;  et  aer  pluvius  auditum  minuunt  ut  experiri  quotidie  poflu- 
mus.”  Du  Verney  Ioc.  cit.  p.  40 


or  THE  human  ear. 


261 


incus.*  Independently  of  the  want  of  elasticity,  which  such 
an  adhesion  must  produce,  the  mechanical  effects,  the  vibra- 
tion of  the  bones,  is  prevented,  and  a degree  of  deafness  is  ine- 
vitable. 

Fungous  or  polypous  excrescences  from  the  glands  in  the 
outer  passage  of  the  ear,  press  back  and  destroy  the  membrane 
of  the  tympanum.  In  the  cure  of  these  by  the  knife,  caustic, 
or  ligature,  there  is  much  danger  of  injuring  the  membrane. — 
Fungous  tumours  project  from  the  membrane  itself.  A stroke 
upon  the  head  will  cause  bleeding  from  the  ear.  This  is  often 
a sign  of  concussion  of  the  brain  ; that  is  to  say,  a shock  so 
severe  as  to  rupture  the  membrane  of  the  tympanum,  will 
most  probably  injure  the  brain, f after  bleeding  from  the  ear. 
Sometimes  suppuration  follows  and  blood  flowing  thus  from 
the  membrane  of  the  tympanum,  or  other  part  of  the  ear,  runs 
back  into  the  cavity  of  the  tympanum,  and,  filling  it  with  coa- 
gulum,  causes  deafness,  by  obstructing  the  free  motion  of  the 
bones  and  membrane.  Mr.  Cooper,  in  a case  of  this  kind, 
punctured  the  membrane,  and,  after  a discharge  of  blood  which 
continued  for  ten  days,  the  hearing  was  gradually  restored. — - 
It  is  supposed  by  that  gentleman,  that  the  blood  effused  be- 
comes, in  some  instances,  organized,  so  as  to  obliterate  the 
tympanum,  causing  permanent  deafness.  I think  it  is  more 
likely  that  the  blood  has,  in  such  cases,  destroyed  the  mechan- 
ism by  suppuration. 

The  danger  in  suppuration  and  caries  of  the  tympanum  is, 
that  the  disease  may  penetrate  backward  into  the  mastoid  cells 
and  labyrinth,  or  into  the  brain  itself ; for  inflammation  and 
suppuration  so  confined  amongst  the  deep  recesses  of  the  bone, 
must  give  great  torture,  and  be  apt  to  extend  the  mischief  to 
the  brain,  or  throw  out  matter  on  the  inside  of  the  cranium, 
the  effect  of  which  must  be  mortal.  Such,  I think,  I have 
seen  to  be  nearly  the  effect  of  suppuration  deep  in  the  ear.  In 
a man  who  had  been  deaf  for  many  years,  and  who  was  killed 
by  a fracture  of  the  skull,  I found  the  cells  of  the  temporal 
bones  filled  with  matter,  and  a thin  greenish  fluid  lay  betwixt 
the  temporal  bone  and  dura  mater. 

Valsalva  gives  us  a case  of  injury  of  the  head,  in  which  the 
patient  was  relieved  while  the  discharge  of  pus  by  the  ear  Was 
free  ; but  he  died  when  it  was  entirely  suppressed.^ 

4 See  the  London  Philofophical  Tranfadtions  for  1800.  Part  I.  p.  5. 

f When  Valfalva  found  the  ventricles  of  the  brain  full  of  blood,  and  blood  alfo 
in  the  tympanum,  he  fuppofed  that  the  blood  in  the  latter  was  derived  from  the 
brain  through  certain  foramina  which  he  difcovercd.  See  p.  30. 

f See  Valfalva,  p.  16. 

$ Valfalva,  p.  83.  See  alfo  a cafe  in  Bonetus  de  Aurium  Affedt.  Obferv.  I,  and 
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But,  after  such  suppuration  as  we  should  naturally  think 
must  totally  destroy  so  delicate  an  organization,  we  are  some- 
times agreeably  surprised  with  a gradual  recovery  of  the  func- 
tion. This  is  owing  to  the  nerve  accommodating  itself,  or  be- 
coming sensible  to  a less  forcible  impression,  and  by  the  ear 
acquiring  new  properties.  I already  mentioned,  that  the  des- 
truction of  the  mechanism  of  the  tympanum  arose  sometimes 
from  suppurations  beginning  in  the  outward  ear  : and  we  may 
suppose  that  the  apparatus  within  the  tympanum,  when  par- 
tially hurt,  is  sometimes  capable  of  being,  in  some  degree,  re- 
placed by  a natural  process  ; of  which,  the  following  case  from 
Valsalva  is  a remarkable  proof. 

“ I lately  examined  the  ears  of  a woman  whose  hearing  had 
been  much  injured  by  an  ulcer  of  the  tympanum  and  caries  of 
the  small  bone.  I found  the  ear  in  which  she  was  deaf  with- 
out a membrana  tympani,  and  the  stapes  only  remaining  of  the 
bones,  and  a fibrous  mass,  like  an  excrescence,  in  the  tvmpa- 
num.  But,  in  the  tympanum  of  the  opposite  ear,  I found  the 
membrana  tympani  almost  entirely  eroded  ; so  that  the  malleus 
and  incus  were  uncovered,  and  distinctly  seen.  I could  even 
observe,  that  the  long  process  of  the  incus,  which  should  be 
articulated  with  the  head  of  the  stapes,  was  separated  from  it : 
but  nature  had  curiously  restored  the  eroded  membrane. — ■ 
Thus,  from  the  edge  of  the  injured  membrane,  a new  mem- 
brana tympani  was  obliquely  stretched  across  the  cavity  of  the 
tympanum,  so  as  to  exclude  the  malleus  and  incus  from  that 
cavity,  but  including  the  head  of  the  stapes,  as  if  nature,  find- 
ing the  separated  bones  no  longer  necessary,  had  attached 
the  membrane  to  the  head  of  the  stapes.^  We  have  already 
remarked,  that,  when  the  organ  of  one  side  is  injured,  we 
hear  so  much  better  with  the  other,  that  we  attend  only  to  the 
sensation  conveyed  bv  it,  ,and  neglect  the  duller  sensation. — 
The  consequence  of  this  is,  that  the  bad  ear  becomes  worse. 
It  is  much  like  that  effect  which  takes  place  in  eyes  by  squint- 
ing. 

Gul.  Ballonius  lipid,  et  Ephem.  lib.  2.  p.  270.  When  the  matter  was  fupprefled, 
there  came  pain  of  the  head,  and  weight,  which  yielded  to  no  remedy  ; on  diflec- 
tion, there  was  found  an  abfcefs  within  the  Ikull.  In  Bonetus  loc.  cit.  a cafe  is 
related,  in  which  an  ignorant  l'urgeon  comprefled  a fiflulous  ulcer  in  the  ear,  and 
i'o  caufed  the  death  of  the  patient. 

* See  Valfalva  dc  Aure  Humana  Tradt.  p.  79.  In  thofe  deaf  from  birth,  it  has 
been  twice  found  that  the  incus  was  wanting.  Sec  Bonetus  de  Aur.  Affett.  Obferv ■ 
IV. 
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SECTION  III. 

OF  THE  LABYRINTH. 

The  labyrinth  is  the  internal  ear  ; the  proper  seat  of  the  sense 
of  hearing.  It  consists  of  the  vestibule  or  middle  cavity  ; of 
the  semicircular  canals  ; and  of  the  cochlea.  It  has  its  name 
from  those  cavities  and  tubes  leading  into  each  other  in  so  in- 
tricate a manner,  as  to  be  followed  out  with  much  difficulty. 

We  understand  that  the  cavities  hitherto  described  in  the 
human  ear  contain  air,  and  communicate  with  the  atmosphere  : 
but,  in  the  cavities  we  have  now  to  describe,  the  nerve  is  ex- 
panded, and  there  is,  in  contact  with  it,  not  air,  but  an  aqueous 
fluid.  In  treating  of  this  division  of  our  subject,  we  have, 
first,  to  attend  to  the  forms  of  the  cavities,  as  seen  when  sec- 
tions are  made  in  the  dry  bones  next  to  the  soft  parts  contained 
in  those  cavities  ; and,  finally,  to  the  distribution  of  the  nerves. 
To  give  an  idea  of  the  exquisitely  delicate  and  complex  struc- 
ture of  the  many  canals,  excavations,  openings,  sulci  and  fovese, 
of  the  bones  ; of  the  tubuli,  sacculi,  and  partitions  of  the  mem- 
branes ; and,  lastly,  of  the  soft  expansions  of  the  nerves,  with- 
out the  assistance  of  plates,  would  be  impossible.  Albinus,  in 
his  academical  annotations,  begins  very  formally  a chapter  on 
the  ear  ; but,  after  a few  words,  dismisses  the  subject,  refer- 
ring merely  to  his  plates. 

The  vestibule,  or  central  cavity  of  the  labyrinth,  is  of  an 
oval  form,  and  about  a line  and  a half  in  diameter.*  It  has 
two  remarkable  pits  or  hollows  in  it,  and  has  numerous  fora- 
mina opening  from  it  into  the  neighbouring  cavities,  besides 
lesser  foramina  for  transmitting  that  portion  of  the  nerve  which 
is  distributed  on  the  sacs  contained  in  it.  One  depression  or 
fovea  is  in  the  back  and  lower  part  of  the  vestibule,  another  in 
the  outer  and  superior  part  of  it : the  one  is  circular,  the  other 
semi-oval.  Morgagni,  and  other  anatomists,  examining  the 
dry  bones,  speculated  on  theif  use  in  reverberating  the  sound 
in  the  cavity  ; but  we  must  not  regard  them  in  this  unnatural 
state  : on  the  contrary,  they  contain  in  the  living  subjects 
membranous  sacculi  idled  with  fluid,  and  have  the  nerve  ex- 
panded upon  them.  That  foramen  over  which  the  stapes  is 
placed,  and  which  is  called  the  foramen  ovale,  transmits  the 
vibration  into  the  vestibule.  For  the  foramen  ovale  opens  di- 
rectly into  the  vestibule,  and  through  the  vestibule,  onlv,  does 
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the  vibration  of  the  bones  in  the  tympanum  reach  the  other 
parts  of  the  labyrinth. 

Semicircular  canals.  When  we  have  cut  into  the  ves- 
tibule, by  taking  away  that  portion  of  the  os  petrosum  which  is 
behind  the  meatus  auditorius  internus,  we  see  five  circular  fo- 
ramina : these  are  the  openings  of  the  semicircular  canals. — 
There  are  three  semicircular  canals  ; and  they  are  distinguish- 
ed by  the  terms,  the  superior  or  vertical,  the  posterior  or 
oblique,  and  the  exterior  or  horizontal.  The  one  which,  in 
this  view,  is  nearest,  is  the  opening  common  to  the  inner  ends 
of  the  posterior  and  superior  semicircular  canals.  When  we 
pass  a bristle  into  this  common  foramen,  and  direct  it  upward, 
it  passes  along  the  superior  semicircular  canal,  and  will  be  seen 
to  descend  irom  the  upper  part  or  roof  of  the  vestibule,  almost 
perpendicularly  on  the  foramen  ovale,  which  is  open,  and  im- 
mediately opposite.  If,  again,  we  pass  a bristle  into  the  fora- 
men which  is’  near  the  bottom  of  the  cavity,  (and  which  will 
be  just  upon  the  edge  of  the  fracture  that  has  laid  open  the  ves- 
tibule, if  not  included  in  it,)  it  will  come  out  by  the  opening- 
common  to  the  superior  and  posterior  semicircular  canal.  It 
has  passed,  then,  along  the  posterior  canal.  The  two  open- 
ings of  the  exterior  or  horizontal  canal  are  upon  the  back  part 
of  the  vestibule  ; and  the  canal  itself  takes  a circle  which  brings 
its  convexity  to  the  confines  of  the  mastoid  cells.  These  canals 
are  formed  of  a very  hard  brittle  bone,  their  calibre  is  so  small 
as  not  to  admit  the  head  of  a common  pin  ; they  form  some- 
what more  than  a half  circle  ; and  of  each  of  them,  one  of  the 
extremities  is  enlarged  like  the  ampullula  of  fishes.  Valsalva 
imagined  that  the  enlarged  extremities  of  these  tubes  were 
trumpet-like,  to  concentrate  and  strengthen  weak  sounds. — » 
We  shall  find,  on  the  contrary,  that  there  is  in  the  human  ear, 
as  in  fishes,  a particular  expansion  of  the  nerve  in  these  extre- 
mities of  the  tube,  opposed  to  the  circulatory  vibration  of  the 
fluids  in  the  canals. 

The  cochlea.  The  third  division  of  the  labyrinth  is  the 
cochlea.  It  is  so  named  from  its  resemblance  to  the  shell  of  a 
snail,  or  from  the  manner  in  which  its  spiral  lamina  turn  round 
a centre  like  a hanging  stair.  It  has  been  minutely,  but  not 
simply,  described  : and,  indeed,  there  can  be  nothing  more 
difficult,  than  to  describe  it  in  words. 

When  the  os  petrosum  is  cut  from  around  the  cochlea,  it  is 
seen  to  be  of  a pyramidal  shape,  and  to  consist  of  a scroll,  ma- 
king large  circles  at  the  base,  and  gradually  lesser  ones  to- 
wards the  apex.  It  is  formed  in  the  most  anterior  part  of  the 
petrous  bone,  and  has  its  apex  turned  a little  downward  and 
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outward  ; and  the  base  is  opposed  to  the  great  cul  de  sac  of  the 
internal  meatus  auditorius. 

The  spiral  tube,  of  which  the  cochlea  is  composed,  forms 
two  turns  and  a half  from  the  basis  to  the  point  ; and  it  consists 
of  the  same  hard  and  brittle  matter  with  the  semicircular  ca- 
nals. When  the  whole  cochlea  is  cut  perpendicularly  in  the 
dry  state  of  the  bones,  and  when  the  membranes  have  shrunk 
away  or  spoiled,  the  sides  of  the  spiral  canal  appear  like  parti- 
tions, and  are,  indeed,  generally  described  as  such.  In  con- 
sequence of  the  spiral  tube  of  the  cochlea  having  its  sides  cut 
perpendicularly,  the  cochlea  appears  as  if  divided  into  three 
circular  compartments  or  successive  stages  ; but  there  is  really 
no  such  division  ; because  the  spiral  turnings  of  the  tube  lead 
from  the  one  into  the  other. 

Fig.  19. 


Cochlea . 


A.  Seal#'- — B.  Lamina  Spiralis. 

C.  C.  Modiolus.— D.  Infundibulum . 


What  gives  particular  intricacy  to  the  structure  of  this  part 
of  the  labyrinth,  is  the  lamina  spiralis.  This  spiral  parti- 
tion runs  in  the  spiral  tube  of  the  cochlea,  so  as  to  divide  it  in 
its  whole  length  ; and,  in  the  fresh  state  of  the  parts,  this  la- 
mina of  bone  is  eked  out  by  membrane,  so  as  to  form  two  per- 
fectly distinct  tubes.  These  tubes  are  the  scalj®  cochlea  ; 
they  run  into  each  other  at  the  apex  of  the  cochlea  ; but  at  the 
base,  the  one  turns  into  the  vestibule,  and  the  other  opens  into 
the  tympanum  by  the  foramen  rotundum. 

Vol.  III.  ' 2 L 
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In  the  middle  of  the  cochlea  there  runs  down  a pillar,  which 
is  the  centre  of  the  circumvolutions  of  the  scalse.  It  is  called 
the  modiolus.  This  pillar  is  of  a spongy  structure  ; and 
through  it  the  nerves  are  transmitted  to  the  lamina  spiralis,  and 
sides  of  the  cochlea. 

The  modiolus  opens  towards  the  apex  of  the  cochlea  like  a 
funnel ; and  when  we  take  away  the  outward  shell  of  the  apex 
of  the  cochlea,  which  is  called  the  cupola,  we  look  into  this 
expansion  of  the  upper  part  of  the  modiolus  as  into  a funnel ; it 
is  therefore  called  the  infundibulum.  The  infundibulum  is 
that  part  which,  in  a perpendicular  section,  we  should  call  the 
upper  partition.* 

The  seals  or  divisions  of  the  spiral  tube  of  the  cochlea, 
have  a communication  at  their  smaller  extremities  in  the  in- 
fundibulum i and  as,  again,  their  larger  extremities  do  not 
open  into  the  same  cavity,  but  one  into  the  vestibule,  and  the 
other  into  the  tympanum,  the  vibrating  motion,  which  is  com- 
municated through  the  cochlea,  must  pass  either  from  the  tym- 
panum into  the  foramen  rotundum,  circulate  round  the  modio- 
lus by  the  scala  tympani,  pass  into  the  lesser  extremity  of  the 
scala  vestibuli  in  the  infundibulum,  and  circulate  through  it 
towards  the  base  of  the  cochlea,  until  it  pass  into  the  vestibule ; 
or  it  must  pass  from  the  scala  vestibuli  into  the  scala  tympani. 
The  first  is  the  opinion  of  Scarpa  and  others.  But  I trust  it 
will  afterwards  appear,  that  the  oscillations  of  sound  are  in  the 
first  place  conveyed  into  the  vestibule,  and  thence  circulate 
round  both  the  semicircular  canals  and  cochlea. 

In  the  dry  bones,  when  we  cut  into  the  cochlea,  there  ap- 
pears a spiral  tube,  as  I have  described  ; with  a partition  run- 
ning along  it,  and,  of  course,  taking  the  same  spiral  turns  with 
it  towards  the  apex.  This  is  the  bony  part  of  the  lamina  spi- 
ralis ; but,  as  the  membrane  which  extends  from  its  circular 
edge  quite  across  the  spiral  tube  of  the  cochlea,  has  shrunk  and 
fallen  away  in  the  dry  state  of  the  parts,  the  lamina  spiralis  is 
like  a hanging  stair,  and  the  scalae  are  not  divided  into  distinct 
passages.  In  this  bare  state  of  the  shell  of  the  cochlea,  when 
we  cut  away  the  cupola  or  apex  of  the  cochlea,  and  look  down 
upon  the  infundibulum,  we  see  the  extreme  point  of  the  lamina 
spiralis  rising  in  an  acute  hook-like  point. 

The  modiolus  or  central  pillar,  and  the  lamina  spiralis  which 
encircles  it,  are  of  the  most  exquisite  and  delicate  structure  j 
for,  through  them  the  portion  of  the  seventh  nerve  destined  to 
the  cochlea  is  conveyed.  To  say  that  the  modiolus  is  formed 
of  two  central  bones,  is  saying  that  there  is  no  central  column 


That  is  fuppoftng  the  epehlea  to  reft  on  its  bafe. 
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at  all ; or,  that  the  modiolus  is  the  cavity  seen  in  the  bottom 
of  the  meatus  auditorius  : and  to  affirm,  at  the  same  time, 
that  the  modiolus  is  a nucleus,  axis,  or  central  pillar,  is  a con- 
tradiction in  terms. 

When  we  break  away  the  shell  of  the  cochlea,  and  break 
off,  also,  the  spiral  lamina,  we  find  the  little  funnel-like  de- 
pression in  the  bottom  of  the  meatus  internus  reaching  but  a 
little  way  up  into  the  centre  of  the  cochlea. — We  find  this  de- 
pression of  the  meatus  auditorius  internus  perforated  with  in- 
numerable small  holes  ; and  these  foramina  are  so  placed  as  to 
trace  a spiral  line,  because  they  give  passage  to  the  nerves  go- 
ing to  the  spiral  lamina,  and  must  take  the  form  of  the  dimin- 
ishing gyrations  of  the  lamina  spiralis.  In  the  centre  of  these 
lesser  foramina,  which  are  seen  in  the  bottom  of  the  great 
foramen  auditorium  internum,  there  is  a hole  of  comparatively 
a large  size,  which  passes  up  through  the  middle  of  the  pillar. 
The  modiolus  is  formed  of  a loose  spongy  texture,  and  resem- 
bles the  turns  of  a cork-screw  ; and  this  spiral  direction  is  a 
necessary  consequence  of  the  lamina  spiralis,  being  a continua- 
tion of  the  spongy  or  cribriform  texture  of  the  modiolus. 

Internal  periosteum  of  the  labyrinth.  We  find 
that  the  vestibule,  the  semicircular  canal,  and  cochlea,  besides 
their  soft  contents,  which  we  have  yet  to  describe,  have  their 
proper  periosteum,  which,  after  a minute  injection,  appears 
vascular  ; and  this,  as  it  has  appeared  to  me,  is  particularly 
the  case  with  the  last  mentioned  division  of  the  labyrinth.  I 
see  very  considerable  vessels  distributed  on  the  vestibule;  par- 
ticularly, I see  their  minute  ramifications  on  the  circular  fovea, 
while  very  considerable  branches  are  seen  to  course  along  the 
semicircular  canals.  In  the  cochlea,  I see  distinct  branches 
of  vessels  rising  from  the  root  of  the  lamina  spiralis,  and 
arching  on  the  scalae,  to  the  number  of  ten  in  the  circle  ; and, 
after  a more  minute  injection,  I have  found  the  osseous  part 
of  the  lamina  spiralis  tinged  red,  and  the  membranous  part  of 
a deep  scarlet.* 

We  have  observed  the  meatus  auditorius  internus  to  be 
a large  oval  foramen  in  the  posterior  surface  of  the  pars  petrosa 
of  the  temporal  bone.  This  tube  transmits  the  seventh  or  au- 
ditory nerve.  It  is  about  five  lines  in  diameter,  but  increases 
as  it  passes  inward  ; and  appears  to  terminate  in  two  deep  fo- 
vea, which  are  divided  by  an  acute  spine.  But  the  auditory 
foramen  only  appears  to  terminate  in  these  fovea,  for  they  are 

* In  a preparation  before  me,  I fee  a confiderable  artery  derived  from  the  bafilar 
artery,  and  entering  the  meatus  auditorius  internus.  From  this  trunk,  1 conceive 
that  mod  of  thefe  arteries  which  I have  defcribed,  are  derived. 
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each  perforated  by  lesser  holes,  which  lead  into  the  three  divi- 
sions of  the  labyrinth,  whilst  a larger  one  conveys  a portion  of 
the  nerve  through  the  cavities  of  the  temporal  bone  altogether, 
and  out  upon  the  side  of  the  face.  This  larger  foramen  is  in 
the  upper  part  of  the  superior  and  lesser  fovea.  It  first  as- 
cends to  near  the  surface  of  the  petrous  part  of  the  temporal 
bone,* * * §  and  then  descends  and  turns  backward  and  takes  a 
course  round  the  tympanum  above  the  foramen  ovale  ; and 
close  by  the  posterior  semicircular  canal.  Its  termination  is 
the  foramen  stylo  mastoideum.f  Where  this  canal  of  the 
portio  dura  advances  towards  the  surface  of  the  pars  petrosa, 
it  is  joined  by  a very  small  canal  which  extends  from  the 
videan  hole  on  the  fore  part  of  the  inclining  face  of  the  bone  : 
again,  after  it  has  passed  the  tympanum,  it  is  joined  by  a 
short  canal  which  receives  the  corda  tympani,  after  it  has 
passed  the  tympanum. 

The  other  foramen  which  is  in  the  upper  and  lesser  fovea  of 
the  meatus  internus,  is  rather  a cribriform  pkue,  as  it  is  a deep 
pit  with  many  foramina  in  it.  These  lead  into  the  vestibule, 
and  form  the  macula  cribrosa  vestibuli.:):  In  the  in- 

ferior and  larger  fovea,  we  observe  several  dark  spots,  which, 
when  more  narrowly  examined,  are  also  distinguished  to  be 
cribriform  plates,  or  collections  of  lesser  foramina.  We  par- 
ticularly observe  that  conical  cavity  which  is  perforated  with 
many  little  ports  for  transmitting  the  nerve  into  the  cochlea, 
and  which  we  have  already  mentioned.  From  the  form  which 
these  foramina  take,  this  is  named  the  tractus  spiralis 
FORaminolosus.  These  foramina,  after  passing  along  the 
modiolus  cochleae,  turn  at  right  angles,  and  pass  betwixt  the 
plates  of  the  lamina  spiralis. 

Besides  the  tractus  spiralis  foraminolosus,  the  bottom  of  the 
larger  fovea  has  many  irregular  foramina,  which  are  like 
cancelli  : for  very  delicate  speculae  of  bone  stand  across  some 
of  them.  There  is  a range  of  these  foramina  which  stretches 
from  the  tractus  spiralis.  This  may  properly  be  called  the 
tractus  calthratus  r ' ctus  ;§  they  do  not  lead  into  the 
vestibule,  but  into  the  beginning  of  the  lamina  spiralis,  where 
it  divides  the  two  scalse  cochleae,  and  turns  the  orifice  of  one 
of  them,  (by  a beautiful  curve,)  out  into  the  tympanum. 

Nearer  to  the  ridge  which  divides  the  two  foveae  of  the 
meatus  internus,  there  is  a little  pit  which  has  also  a cribriform 
plate  (like  that  which  is  in  the  upper  fovea,  and  is  called  ma- 

* !n  the  foetus,  it  becomes  here  fuperficial. 

+ This  is  the  aquedud  of  Fallopius. 

j See  Scarpa,  Plate  VII,  fig.  i,  m. 

§ Tradus  fpiralis  foraminulofi  initium.  Scarpa. 
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cula  cribrosa ;)  opposite  to  this  point,  the  inside  of  the  vesti- 
bule is  rough  and  spongy  : it  transmits  a portion  of  the  nerve 
to  the  sacculus  in  the  hemispherical  sinus  ol  the  vestibule.* 

OF  THE  SOFT  PARTS  CONTAINED  IN  THE  LABYRINTH. 

Within  the  vestibule,  semicircular  canals,  and  cochlea, 
there  are  soft  membranes  independent  of  the  periosteum. 
These  form  sacculi  and  tubes  which  contain  a fluid,  and  have 
the  extreme  branches  of  the  portio  mollis  distributed  among 
them.  Betwixt  the  soft  and  organized  sacculi  and  tubes,  and 
the  periosteum  of  the  osseous  labyrinth,  a watery  fluid  is 
exuded. 

Sacculus  vestibuli.  The  hemispherical  and  semi-ellip- 
tical fovese  which  we  have  described  in  the  vestibule,  contain, 
or  at  least  receive  partially,  two  sacculi.  The  sacculus  which 
is  in  the  hemispherical  cavity,  receives  the  most  convex  part  of 
the  sacculus  vestibuli.  This  sac  is  distended  with  a fluid,  and 
is  pellucid,  and  fills  the  greater  part  of  the  vestibule  ; for  only 
apart  of  it  is  received  into  the  fovea.  It  forms  a complete 
sac,  and  has  no  communication  with  the  other  soft  parts  of  the 
labyrinth,  though  lying  in  contact  with  the  alveus  communis, 
presently  to  be  mentioned  ; and  being  surrounded  with  an 
aqueous  fluid,  it  must  receive  the  impressions  of  sound  in 
common  with  them. 

Alveus  communis  ductuum  semicircularum.  This 
sacculus  lies  in  the  semi-elliptical  fovea  of  the  vestibule,  or, 
like  the  other  sacculus,  is  in  part  received  into  it.  This  sac- 
culus receives  the  extremities  of  the  tubuli  membranacei 
which  lie  in  the  semicircular  canals  ; it  is  a little  bag  common 
to  them,  and  connecting  them  altogether,  as  in  fishes : it  is 
filled  with  fluid,  and  is  so  pellucid,  as  to  be  distinguished  with 
much  difficulty.!  Upon  pressing  the  common  sac,  or  the 
ampullulae  of  the  semicircular  canals,  the  fluids  are  seen  to 
circulate  along  the  membranous  tubes  of  the  canals.  These 
two  sacculi  in  the  vestibule  lie  together,  and  firmly  adhere, 
but  do  not  communicate  ; yet,  (as  may  be  easily  imagined,) 
they  cannot  be  separated  without  tearing  the  partition. 

Tubuli  membranacii.  The  tubuli  membranacii  are  the 
semicircular  tubes  which  pass  along  the  osseous  semicircular 
canals,  and  to  which  the  latter  are  subservient,  merely  as  sup- 
porting them.  They  are  connected  by  means  of  the  common 

* Scarpa. 

f Proprio  humore  turgid'.is  adeo  tranflucct  ut  ablongum  bullulam  aeream  men- 
tiatur.  Scarpa,  p.  47. 
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alveus  in  the  vestibule,  and  form  a distinct  division  of  the 
organ. 

It  was  believed  by  anatomists  formerly,  that  the  osseous  ca- 
nals had  the  pulp  of  the  nerve  expanded  on  their  periosteum. 
But  we  find,  on  the  contrary,  that  the  membranous  tubuli  do 
not  touch  the  bones,  but  are  connected  with  them  by  a trans- 
parent cellular  membrane-like  mucus.  Each  of  the  semicircu- 
lar membranous  tubes  has  one  extremity  swelled  out  into  an 
ampulla  of  an  oval  form,  answering  to  the  dilated  extremity 
of  those  osseous  tubes  which  we  have  already  described. — 
These  ampullae  have  the  same  structure  and  use  with  those 
formerly  mentioned  in  describing  the  ear  in  fishes.  When  the 
central  belly  of  these  tubes  is  punctured,  both  the  ampullae  and 
the  membranous  canals  fall  flaccid. 

Besides  those  vessels  which  we  have  described  running  along 
the  periosteum  of  the  cavities  of  the  labyrinth,  vessels  also  play 
upon  the  sacculi  and  membranous  tubes.  The  ampullae  of 
the  tubes  are,  in  a particular  manner,  supplied  with  blood- 
vessels.^ 

In  the  cochlea  there  is  also  a "pulpy  membrane,  independ- 
ent of  the  periosteum  ; but  of  this  I can  say  nothing  from  my 
own  dissection. 


<$>*■» — 


SECTION  IV. 

OF  THE  NERVE. 

As  the  seventh  pair  of  nerves  arises  in  several  fasciculi,  they 
form  what  would  be  a flat  nerve,  were  it  not  twisted  into  a 
cylindrical  form,  adapted  to  the  foramen  auditorium  internum. 
While  these  fasciculi  are  wrapped  in  one  common  coat,  they 
are  matted  together.  In  the  canal,  the  nerve  is  divided  nearly 
into  two  equal  parts  ;f  to  the  cochlea  and  to  the  vestibulum 
and  semicircular  canals.  Those  fasciculi,  which  are  destined 
for  the  vestibule,  are  the  most  conspicuous  ; and  on  the  portion 

* “ Caeterum  univerfum  hoc  canaliculorum  membraneorum  alveique  commu- 
nis machinamentum,  fanguiferis  vafis  inftruitur,  quorum  crafiiora,  circum  alveum 
communem,  ferpentino  inceffu,  ludunt  ; crebra  et  conferta  alia  ampulla  imprimis 
recipiunt  ob  quam  caufam  rubellas  plerumque  funt  et  cruore  veluti  fuffufx.” — - 
Scarpa,  p.  47. 

f Of  the  portiodura  we  have  already  fpoken. 
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destined  for  the  ampullae  of  the  superior  and  external  canal, 
there  is  formed  a kind  of  knot  or  ganglion. 

Before  the  auditory  nerves  pass  through  the  minute  forami- 
na in  the  bottom  of  the  meatus  auditorius,  they  lay  aside  their 
coats  and  become  more  tender  and  of  a purer  white  colour  ; 
and,  by  being  still  further  subdivided  by  the  minute  branching 
and  divisions  of  the  foramina,  they  cannot  be  followed,  but 
finally  expand  in  a white  pulpy-like  substance  on  the  sacs  and 
ampulke.  We  must,  however,  recollect  that  there  was  a differ- 
ence to  be  observed  in  the  apparent  texture  of  these  expanded 
nerves  in  the  lower  animals  : we  may  observe  here,  also,  that 
part  of  the  nerve  which  is  expanded  on  the  common  bellv  or 
sacculus  tubulorum,  is  spread  like  a fan  upon  the  outer  sur- 
face of  the  sac,  and  has  a beautiful  fibrous  texture  ; but  upon 
the  inside  of  the  sac,  upon  which  it  is  finally  distributed,  it  loses 
the  fibrous  appearance.  We  must  suppose  its  final  distribu- 
tion to  be  in  filaments  so  extremely  minute,  that  we  may  call  it  a 
pulp  ; though  by  the  term  it  must  not  be  understood  that  an 
unorganized  matter  is  meant. 

That  part  of  the  nerve  which  stretches  to  the  ampullae,  im- 
mediately divides  into  an  opaque  white  mucous-like  expansion. 
Beyond  these  ampullae,  there  has  been  no  expansion  of  the 
nerve  discovered  in  the  membranous  tubes. 

The  sacculus  vestibuli*  is  supplied  by  a portion  of  the  nerve 
which  perforates  the  macula  foraminulosa  in  the  centre  of  the 
osseous  excavation,  or  that  which  receives  into  it  part  of  the 
sac.  This  part  of  the  nerve  is  expanded  in  a soft  mucous-like 
white  matter  in  the  bottom  and  sides  of  the  sac. 

A division  of  the  nerve,  as  we  have  already  explained,  pass- 
es from  the  meatus  auditorius  internus  through  the  cribriform 
base  of  the  modiolus  into  the  cochlea.  Owing  to  the  circular 
or  spiral  %>rm  of  the  foramina  when  the  nerve  is  drawn  out 
from  the  meatus,  its  extremity  appears  as  if  it  had  taken  the 
impression  of  these  foramina  from  the  extremities  of  the  torn 
nerves  preserving  the  same  circular  form.  These  nerves, 
passing  along  the  modiolus  and  scake  cochleae,  are  in  their 
course  subdivided  to  great  minuteness.  Part  of  them  perfor- 
ate the  sides  of  the  modiolus,  whilst  others  pass  along  betwixt 
the  two  plates  of  the  lamina  spiralis,  and  out  by  the  minute 
holes  in  the  plates  and  from  betwixt  their  edges.  Lastly,  a 
central  filament  passes  up  through  the  centre  of  the  modiolus, 
and  rises  through  a cribriform  part  into  the  infundibulum  to 
supply  the  infundibulum  and  cupola. 


* i.  e.  Tn  oppofition  to  the  facculus  tubulorum. 
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Where  the  nerves  pass  along  the  lamina  spiralis,  their  deli- 
cate fibres  are  matted  together  into  a net- work.  According 
to  the  observations  of  Dr.  Monro,  they  are  quite  transparent 
on  their  extremities. 


CHAP.  V. 
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When  aerial  undulations  were,  by  the  experiments  on  the 
air  pump,  first  proved  to  be  the  cause  of  sounds,  philosophers 
looked  no  further  to  the  structure  of  the  ear  than  to  discover 
an  apparatus  adapted  to  the  reception  of  such  vibrations. — 
When  they  observed  the  structure  of  the  membrane  of  the  tym- 
panum, and  its  admirable  capacity  for  receiving  these  motions 
of  the  atmosphere,  they  were  satisfied,  without  considering  the 
immediate  objects  of  sensation.  In  the  same  way,  an  igno- 
rant person,  at  this  day,  would  rest  satisfied  with  the  fact  that 
sound  was  received  upon  the  drum  of  the  ear.  But  after  so 
minutely  explaining  the  anatomy  of  the  ear,  it  becomes  us  to 
take  a general  survey  of  a structure  the  most  beautiful  which 
the  mind  can  contemplate.  We  cannot  say  that  it  surpasses  in 
beauty  the  structure  of  other  parts  of  the  body  : but  the  parts 
are  adapted  to  each  other,  in  a manner  so  simple,  eljcient,  and 
perfect,  that  we  can  better  understand  and  appreciate  the  har- 
mony of  their  structure  than  that  of  organs,  which  perform 
their  functions  by  qualities  and  actions  almost  entirely  unintel- 
ligible to  us. 

We  see  that  the  external  ear  collects  the  vibrations  of  sound 
at  it  moves  in  the  atmosphere  with  circular  undulations  from 
the  sonorous  body  : here  we  may  observe,  that  where  the  ne- 
cessities of  animals  require  them  to  be  better  provided  with 
this  external  part  of  the  organ  than  man,  the  superiority  is  only 
in  the  simple  perception  of  sound  ; while  man,  from  the  per- 
fection of  the  internal  organ,  excels  all  animals  in  the  capacity 
of  the  ear  for  articulate  and  musical  sounds. 

From  the  external  ear  we  observe,  that  the  trumpet-like  tube 
conveys  the  sound  inward  to  the  membrane  of  the  tympanum. 
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Behind  the  membrane  of  the  tympanum,  there  is  a cavity 
which,  in  order  to  allow  of  the  free  vibration  of  the  membrane, 
contains  air. — When  this  air  is  pent  up,  by  the  swelling  or  ad- 
hesion of  the  eustachean  tube,  the  elasticity  of  the  air  is  dimi- 
nished, and  the  membrane  prevented  from  vibrating.* 

In  the  tympanum,  We  have  seen  that  the  operation  of  the 
chain  of  bones  is  to  increase  the  vibration  received  upon  the 
membrane  of  the  tympanum,  and  to  transmit  it  to  the  mem- 
brane of  the  foramen  ovale.  In  the  cavity  of  the  tympanum 
we  observed  two  foramina,  the  foramen  ovale  and  the  foramen 
rotundum,  both  of  which  lead  into  the  labyrinth  ; but  one  of 
them  (the  foramen  ovale)  into  the  vestibule,  the  other  (the  io- 
ramen  rotundum)  into  the  scala  of  the  cochlea : now  it  becomes 
a question,  whether  the  oscillations  of  sound  pass  by  one  or  by 
both  of  these  foramina  ? 

It  is  the  opinion  of  many,  that  while  the  chain  of  bones  re- 
ceives the  motion  of  the  membrane  of  the  tympanum,  the  mo- 
tion of  this  membrane  at  the  same  time  causes  a vibration  of 
the  air  in  the  tympanum  which  reaches  the  foramen  rotundum, 
and  thus  conveys  a double  motion  through  the  cochlea. 

In  the  labyrinth  there  is  no  air,  but  only  an  aqueous  fluid  : 
now  this,  we  have  seen,  conveys  a stronger  impulse  than  the 
atmosphere  ; stronger  in  proportion  to  its  greater  specific  gra- 
vity and  want  of  elasticity  ; for  an  elastic  fluid  hke  air  may  be 
compressed  by  concussion,  but  an  inelastic  fluid  must  transmit 
fairly  every  degree  of  motion  it  receives.  But  if  the  fluid  of 
the  labyrinth  be  surrounded  on  all  sides  ; if,  as  is  really  the 
case,  there  can  be  no  free  space  in  the  labyrinth,  it  can  partake 
of  no  motion,  and  is  ill  suited  to  receive  the  oscillations  of  sound. 
Against  this  perfect  inertia  of  the  fluids  of  the  labyrinth  I con- 
ceive the  for  am  tN  rotundum  to  be  a provision.  It  has  a 
membrane  spread  over  it,  similar  to  that  which  closes  the  fora- 
men ovale.  As  the  foramen  ovale  receives  the  vibrations 
from  the  bones  of  the  tympanum,  they  circulate  through  the 
intricate  windings  of  the  labyrinth,  and  are  again  transmitted 
to  the  air  in  the  tympanum  by  the  foramen  rotundum.  With- 
out such  an  opening  thete  could  be  no  circulation  of  the  vibra- 
tion in  the  labyrinth  ; no  motion  of  the  fluids  communicated 
through  the  contiguous  sacculi,  nor  through  the  scala;  of  the 
cochlea  ; because  there  would  be  an  absolute  and  uniform  resist- 
ance to  the  motion  of  the  fluids. — But,  as  it  is,  the  provision  is 
beautiful.  The  membrane  of  the  foramen  rotundum  alone 
gives  way  of  all  the  surfaces  within  the  labyrinth,  and  this 

* See  Recherches , &c.  relatives  a Vorgane  de  V out e iff  a la  propagation  dss  sons , 
par  M.  Perolle,  Societ.  R.  de  Medecine,  tom.  iii. 
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leads  the  course  of  the  undulations  of  the  fluid  in  the  labyrinth 
in  a certain  unchangeable  direction. 

To  me  it  appears,  that  to  give  a double  direction  to  the 
motion  of  the  fluids,  or  to  the  vibration  in  the  labyrinth,  far 
from  increasing  the  effect,  would  tend  to  annihilate  the  vibra- 
tions of  both  foramina  by  antagonizing  them.  The  common 
idea  is,  that  there  is  a motion  communicated  through  the  mem- 
brane of  the  foramen  rotundum  along  the  scala  tympani,  and 
another  through  the  foiamen  ovale  into  the  vestibule,  and 
through  the  vestibule  into  the  scala  vestibuli  ; and  that  the 
concussion  of  these  meet  in  the  infundibulum  of  the  cochlea. 
But  as  there  is  no  space  for  motion  in  the  fluids  in  either  the 
one  or  other  of  these  tracts,  the  vibration  must  have  been  re- 
ceived in  the  infundibulum  at  the  same  time  that  the  motion 
was  communicated  to  the  membranes  of  the  foramen  ovale  and 
rotundum  ; for  if  a tube  full  of  water,  a mile  in  length,  loses 
one  drop  from  the  extremity,  there  must  be  an  instantaneous 
motion  through  the  whole  to  supply  its  place.  The  evident 
consequence  of  this  double  motion  would  be,  (if  they  were  of 
the  same  strength)  to  suppress  all  motion  or  vibration  in  the 
fluids  of  the  labyrinth. 

But  we  have  shown  that  the  strength  of  vibration  commu- 
nicated to  the  foramen  ovale  and  foramen  rotundum  are  not 
the  same  : for  the  mechanism  of  the  bones  in  the  tympanum  is 
such  as  to  accumulate  a greater  force  or  extent  of  motion  on 
the  membrana  ovalis,  than  is  received  upon  the  membrana 
tympani  ; therefore  the  greater  vibration  which  is  communi- 
cated through  the  medium  of  the  air  in  the  tympanum,  can- 
not be  supposed  capable  of  opposing  the  stronger  vibration 
which  circulates  from  the  foramen  ovale  through  the  labyrinth, 
and  returns  by  the  foramen  rotundum.  Besides,  the  air  in 
the  tympanum  has  a free  egress,  and  cannot  therefore  strike 
the  membrane  on  the  foramen  rotundum  forcibly. 

For  these  several  reasons,  I conceive  that  the  following  ac- 
count of  the  manner  in  which  the  sound  is  conveyed  is  errone- 
ous : — “ Et  quo  ad  zonam  cochleae  spiralem  quoniam  altera 
cochleae  scala  in  vestibulo  patet,  altera  a fenestra  rotunda 
initium  sumit,  atque  earum  utraque  aqua  labyrinthi  repleta 
est,  et  scalte  in  apice  cochleae  simul  communicant,  zona  spira- 
lis inter  duas  veluti  undas  sonoras  media,  a tremoribus  per 
vasim  stapedis,  simulque  ab  iis  per  membranam  fenestra 
rotunda  advectis  utraque  in  facie  percellitur  et  una  cum  percil- 
lis  acoustici  nervi  per  earn  distributis  contremiscit : quibus 
porro  omnibus,  in  ampullis  videlicet  canaliculorum  semicir- 
cularium,  alveo  eorum  communi,  sacculo  vestibuli  spherico 
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et  lamina  cochlea  spirali  acoustici  nervi  affectionibus  auditum 
contineri  nemo  non  intelligit.”* 

As  to  the  immediate  seat  of  the  sense  of  hearing,  there  can- 
not, after  what  has  been  explained  regarding  the  distribution 
of  the  nerves,  remain  any  controversy  ; though  before  the 
structure  of  the  ear  was  so  well  understood,  some  imagined 
that  the  vestibule,  others  that  the  middle  part  of  the  semicir- 
cular canals,  was  the  seat  of  hearing  ; others,  again,  that  the 
lamina  spiralis  was  better  adapted  for  receiving  the  vibrations 
of  sound.  It  is  evident  that  the  soft  expansion  of  the  nerve, 
in  all  the  three  divisions  of  the  labyrinth,  is  destined  to  receive 
the  undulation  of  the  contained  fluids,  and  that  this  motion  of 
the  fluids  gives  to  the  nerve,  or  to  the  nerve  and  brain  con- 
jointly, the  sensation  of  hearing. 

Since  we  httve,  in  some  measure,  traced  the  structure  of  the 
ear  from  the  animals  of  a simple  structure  to  those  of  a more 
complicated  organization,  and  have  observed  some  parts  of 
the  ear  common  to  all  animals,  some  peculiar  to  certain  or- 
ders ; and  since  all  have  the  sense  of  hearing,  more  or  less 
acute,  it  becomes  natural  to  inquire  what  are  the  parts  of  the 
organ  the  most  essential  to  the  mere  perception  of  sound,  and 
what  parts  conduce  to  a more  perfect  state  of  the  sense. 

All  the  external  apparatus  of  the  ear  is  not  necessary  to  give 
the  animal  the  simple  perception  of  sound.  There  are  many 
classes  of  animals  altogether  without  them,  and  even  in  man 
we  see  that  they  are  not  absolutely  necessary  ; since  when 
deprived  of  them  by  disease,  man  still  enjoys  the  sense.  He 
is  deprived  of  no  essential  variety  of  the  sensation  ; he  is  ca- 
pable of  perceiving  the  distinctions  of  articulate  sound  ; and 
still  possesses  his  musical  ear.  The  external  apparatus  of  the 
ear,  the  membrane  of  the  tympanum,  the  little  bones,  and 
eten  the  external  ear,  only  receive,  concentrate,  and  increase 
the  tremors  of  the  external  air,  and  render  the  slighter  im- 
pressions audible. 

It  would  appear,  that  the  simple  sac  of  the  vestibule  is  «uf- 
flcient  to  receive  the  impression  in  some  animals,  and  that'in 
many  the  vestibule  and  semicircular  canals  form  solely  the 
organ  of  hearing.  It  is  evident,  therefore,  that  these  are  the 
most  essential  parts.  W e see  also  an  intention  in  the  strict 
similarity  of  figure  and  place  in  these  canals  through  all  the 
varieties  of  animals,  from  fishes  to  man.  It  would  seem  to 
indicate,  that  there  is  in  their  form  and  position  a peculiar  pro- 
vision for  the  oscillation  of  sound  producing  the  full  effect. 

We  find,  however,  that  the  cochlea  is  imperfect  in  birds  ; 


Scarpa,  p.  6( 
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and  that  it  is  fully  formed  only  in  man,  and  in  quadrupeds  : 
we  must,  then  fore,  conclude,  that  it  is  subservient  to  the 
more  exquisite  sensations.  I do  not  conceive  that  the  cochlea 
or  any  partot  the  organ  particularly  conduces  to  the  bestowing 
of  a musical  ear,  although  it  is  by  hearing  that  we  are  capable 
of  the  perceptions  of  melody  and  harmony,  and  of  all  the 
charms  of  music  ; yet  it  would  seem,  that  this  depends  upon 
the  mind,  and  is  not  an  operation  confined  to  the  organ.  It  is 
enjoyed  in  a very  different  degree  by  those  whose  simple 
faculty  of  hearing  is  equally  perfect.* 

Even  after  studying,  with  all  diligence,  the  anatomical 
structure  of  the  ear,  we  cannot  but  be  astonished  with  the 
varieties  to  be  found  in  the  sensation  ; for  example  : — “ The 
ear  is  capable  of  perceiving  four  or  five  hundred  variations  of 
tone  in  sound,  and  probably  as  many  different  degrees  of 
strength  ; by  combining  these,  we  have  above  twenty  thousand 
simple  sounds  that  differ  either  in  tone  or  strength,  supposing 
every  tone  to  be  perfect.  But  it  is  to  be  observed,  that  to 
make  a perfect  tone,  a great  many  undulations  of  elastic  air 
are  required,  which  must  all  be  of  equal  duration  and  extent, 
and  follow  one  another  with  perfect  regularity  ; and  each  un- 
dulation must  be  made  up  of  the  advance  and  recoil  of  in- 
numerable particles  of  elastic  air,  whose  motions  are  all  uni- 
form in  direction,  force,  and  time.  Hence  we  may  easily 
conceive  a prodigious  variety  in  the  same  tone,  arising  from 
irregularities  of  it  occasioned  by  constitution,  figure,  situa- 
tion, or  manner  of  striking  the  sonorous  body  ; from  the  con- 
stitution of  the  elastic  medium,  or  its  being  disturbed  by 
other  motions  ; and  from  the  constitution  of  the  ear  itself 
upon  w’hich  the  impression  is  made.  A flute,  a violin,  a 
hautboy,  a French  horn,  may  all  sound  the  same  tone,  and  be 
easily  distinguishable.  Nay,  if  twenty  human  voices  sound 
the  same  note,  and  with  equal  strength,  there  will  still  be  some 
difference.  The  same  voice,  while  it  retains  its  proper  dis- 
tinctions, may  yet  be  varied  many  ways : by  sickness  or 
health,  youth  or  age,  leanness  or  fatness,  good  or  bad  humour. 
The  same  words,  spoken  by  foreigners  and  natives,  nay  by 
different  provinces  of  the  same  nation,  may  be  distinguished.”f 
That  this  variety  of  sensation  does  not  entirely  depend  upon 
the  structure,  but  is  the  operation  of  the  sense  and  intellect 
conjointly,  appears  from  the  long  experience  which  is  requisite 
to  give  this  perfection.  Nature  is  bountiful  in  providing  the 
means  of  simple  and  acquired  perception,  but  the  latter  is  thg 

* See  Reid’s  Enquiry. 

f Reid’s  Enquiry,  p.  98. 
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result  of  long  experience,  and  continued  effort,  though  we  have 
lost  the  feeling  of  its  being  originally  a voluntary  effort. 


CHAP.  VI. 


OF  THE  DISEASES  OF  THE  INTERNAL  EAR. 

O F all  the  causes  of  deafness,  that  which  proceeds  from  an 
organic  disease  of  the  brain  is,  of  course,  the  most  dangerous. 
In  apoplectic  affections,  with  faltering  of  speech  and  blind- 
ness, deafness  is  also  produced  by  the  general  affection  of  the 
brain.  • But  worst  of  all  is  the  case  where  a tumor  of  the 
brain,  or  betwixt  the  cerebrum  and  cerebellum,  compresses 
the  origin  of  the  nerves.*  I have,  however,  observed,  that 
a tumor  in  the  vicinity  of  the  origin  of  the  auditory  nerve, 
though  it  ran  its  course  so  as  to  prove  fatal,  had  rather  a con- 
trary effect  on  the  organ  of  hearing  ; and  while  the  pupil  of  the 
eye  remained  stationary,  and  the  man  saw  indistinctly,  he  had 
a morbid  acuteness  of  hearing.  This  had  probably  been  pro- 
duced by  the  surrounding  inflammation  having  extended  to 
the  origins  of  the  auditory  nerves.  The  auditory  nerve  often 
becomes  morbidly  sensible,  and  the  patient  suffers  by  the  acute- 
ness of  perception,  or  is  distressed  with  the  tinnitus  aurium, 
which  is,  in  this  case,  analogous  to  the  flashes  of  light  which 
sometimes  affect  the  eye  in  total  darkness,  and  which  those  ex- 
perience who  are  totally  blind  or  have  cataract.  So  morbidlv 
acute  does  the  sensation  sometimes  become,  that  the  slightest 
motion  of  the  head  will  excite  a sensation  like  the  ringing  of  a 
great  bell  close  to  the  ear.  j With  delirium,  vertigo,  epilepsy, 


* Vidit  Clariff.  Dom.  Drelincurtius  Tumorem  fteatomatis  confiftentia  pugnique 
magnitudine,  cerebrum  et  cerebellum  inter,  eo  precise  loco  ubi  conarium  utrique 
fubfteritur  choroidis  plexus  alas,  fpatio  femeftri  a fenfibili  laefione,  cascicatem 
prirr.o,  furditatem  fubinde,  omnium  denique  fenfuum  et  functionum  animalium 
abolitionem  et  necem  ipfam  intuliffe.”  Bnnet.  vol.  i.  p.  123.  ob.  53.  In  Sandifort 
Obs.  Anatom.  Path.  tom.  i.  p.  ti6.  there  is  an  inllance  in  which  the  auditory 
nerve  had  a cartilaginous  tumor  adhering  to  it. 

t F.  Hoffman.  Confult.  et  Reiponf.  Cas.  xxxix. . We  mull  not,  however,  take 
his  reafoning  after  what  we  have  feen  of  the  ftruchirc  of  the  ear,  that  the  vifcid 
petuita,  feparated  in  the  concha,  cochlea,  and  labyrinth,  refolved  into  halitus 
endeavouring  to  efc3pe,  produces  the  fufurrns  et  tinnitus  aurium. 
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hysteria,  the  increased  sensibility  of  the  organ  becomes  a source 
of  painful  sensation. 

In  apoplectic  affections,  with  faltering  of  speech  and  blind- 
ness, there  is  also  deafness  ; because  the  affection  of  the  brain 
is  general.  With  a paralytic  state  of  the  muscles  of  the  face, 
there  is  deafness  of  the  corresponding  ear,  if  the  affection  of  the 
nerve  be  near  the  brain  ; which  is  explained  by  the  strict  con- 
nection betwixt  the  auditory  nerve  and  the  nervus  communi- 
cans  faciei.  From  observing  the  course  of  the  nervus  com- 
municans  faciei  through  the  temporal  bone,  and  its  connections 
in  the  tympanum,  we  understand  whv,  in  violent  tooth-ach  and 
in  the  tic  douloureuse  we  find  the  eustachean  tube  and  root  of 
the  tongue  affected.  The  ear  is  sometimes  affected  by  sym- 
pathy of  parts  : tor  example — from  foulness  of  the  stomach 
and  bowels  ; and  the  same  reason  may  be  assigned  for  the 
complaint  of  hypochondriacs,  that  they  are  molested  with 
strange  sounds.  And  in  the  case  of  intestinal  worms,  we  find 
the  patient  complaining  of  murmuring  and  ringing  in  the  ears.* 
Of  the  organic  diseases  of  the  labyrinth,  there  is  little  on  record. 
It  would  appear,  that  the  fluids  become  often  so  altered  in  their 
consistence  as  to  prove  an  absolute  destruction  to  the  organ. 
Mr.  Cline  found  in  a person  deaf  from  birth,  that  the  whole  la- 
byrinth was  filled  with  a substance  like  cheese. 

A disease  of  the  auditory  nerve,  like  that  of  the  retina  in  the 
gutta  serena,  is  no  unfrequent  complaint. f 

We  ought,  at  all  events,  before  proposing  any  operation  on 
the  ear,  to  observe  whether  the  disease  be  not  in  the  seat  of  the 
sense,  and  such  as  will  not  yield  to  any  practice  ; otherwise,  as 
in  the  more  important  operations  when  done  in  circumstances 
which  preclude  the  possibility  of  success,  the  public  is  impress- 
ed with  its  inefficacy  and  danger,  and  we  are  precluded  from 
giving  relief  on  occasions  more  favourable  for  our  operations. 

Deafness,  in  acute  fever,  is  a good  sign  ; because,  say 
authors,  it  argues  a metastasis  of  the  morbific  matter.  We 
should  rather  say,  because  it  argues  a diminution  of  the  mor- 
bid sensibility  of  the  brain.:):  But  the  surcharge  of  the  vessels 

Hoffmann.  Med.  Confute  Boerhaave.  The  fympathy  is  fometimes  exerted 
in  another  way  “ Ex  mufices  fonitru  aut  fola  meatus  auditorii  extend  contrecta- 
done,  vomitus  urin.-E  incontinentia.”  Sauv. 

f Dyfecoea  (atonies)  fine  organorum  fonos  tranfmittentium  vilio  evidente. 
Cullen.  Cophofis  Sairv.  Copbofts  a Paracufi  diftinguitur  ut  amaurofts  ab  amblyopia 
refpefiiva.  Sauv. 

| But  the  difficulty  of  knowing  when  the  deafnefs  is  the  refult  of  difeafe,  or 
malconformation  in  the  parts  tranfmitting  the  found  to  the  nerve,  and  when  in  the 
brain  and  nbrve,  has  led  to  more  uncertainty  and  confufton  with  regard  to  the 
fpecies  and  varieties  of  the  diforders  of  the  ear  than  in  the  eye ; where  the  tranfpa- 
rency  of  the  humours  affift  in  the  definition. 
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of  the  brain  or  of  the  auditory  nerve  will  also  produce  deafness 
and  unusual  sensations  in  the  ear : as  in  suppression  of  the 
menses  and  haemorrhoids,  in  surfeit,  Stc.in  which  cases  it  is  of- 
ten preceded  by  vertigo  and  head-ach. 

There  occurs  a very  curious  instance  of  analogy  betwixt  the 
ears  and  eyes  in  the  following  cases  : — “ A certain  eminent 
musician,  when  he  blew  the  German  flute,  perceived  at  the 
same  time  the  proper  sound  of  it  and  another  sound  of  the 
same  rhythm  or  measure,  but  of  a different  tone.  His  hearing 
seemed  thus  to  be  doubled.  It  was  not  an  echo  ; for  he  heard 
both  sounds  at  one  and  the  same  moment : neither  were  the 
sounds  accordant  and  harmonious,  for  that  would  have  been 
sweet  and  pleasant  to  his  ear.  Having  for  several  days  persis- 
ted in  his  attempts,  and  always  been  shocked  with  this  grating 
sound,  he  at  last  threw  his  flute  aside.  The  day  before  he 
first  became  sensible  of  this  strange  affection,  he  had  impru- 
dently walked  in  a very  cold  and  damp  evening,  and  was  seiz- 
ed with  a catarrh  in  the  right  side.  Whence,  probably,  it 
arose  that  the  natural  tone  of  that  ear  was  altered  : the  sound 
appeared  more  grave,  and  dissonant  from  that  received  by  the 
left  ear.  Having  recovered  from  the  catarrh,  the  distinct 
hearing  of  his  ear  was  restored.” 

Sauvage,  who  relates  this  case,  subjoins  another  : — “Very 
lately,”  says  he,  “ a foreigner  came  for  advice  in  a similar  sit- 
uation. He  complained  that  when  any  person  spoke  to  him. 
he  heard  the  proper  sound  of  the  voice,  and  at  the  same  time 
another  sound  accompanying  it  an  octave  higher,  and  almost 
intolerable  to  him.  As  it  must  have  happened  that  if  the  ac- 
companying sound  had  preserved  the  true  octave  above  the 
voice,  and  been  synchronous  with  it,  the  ear  would  have  re- 
ceived them  as  one  sound,  and  been  pleased  with  their  concord : 
it  is  probable  that  the  accompanying  sound  was  not  in  unison 
with  the  true.”  Sauvage,  vol.  iii.  p.  352. 


BOOK  III. 


OF  THE  NOSE  AND  THE  ORGAN  OF 
SMELLING . 


OF  THE  SENSE  OF  SMELLING. 


Smelling  seems  to  be  the  least  perfect  of  the  senses.  It 
conveys  to  us  the  simplest  idea,  and  is  the  least  subservient 
to  the  others.  The  sensations  it  presents  to  us  we  can  less  ea- 
sily recal  to  memory  ; and  the  associations  connected  with  it 
are  less  precise  and  definite  than  those  of  the  senses  of  hearing 
and  seeing. 

Animal  and  vegetable  bodies,  during  their  life,  growth,  pu- 
trefaction, and  fermentation,  and,  most  probably,  all  bodies 
whatever,  are  perpetually  giving  out  effluvia  of  great  sub- 
tlety. Those  volatile  particles  repelling  each  other,  or  being 
diffused  in  the  atmosphere,  are  inhaled  by  the  nose,  and  con- 
vey to  the  pituitary  membrane  of  the  nose  the  sensation  of 
smell. 

Immediately  within  the  nostrils,  there  are  two  cavities  se- 
parated by  the  bony  partition,  which  has  been  already  descri- 
bed in  treating  of  the  bones.  These  cavities  enlarge  as  they 
proceed  inward,  and  open  backward  into  the  throat,  and, 
consequently,  communicate  with  the  mouth.  They  extend 
upwards  and  sideways  into  the  cells  of  the  bones  of  the  face  ; 
and  the  pituitary  membrane  is  much  extended  over  the  surfa- 
ces of  these  winding  passages,  and  over  the  irregular  surfaces 
of  the  nose,  formed  by  the  projecting  cartilages  of  the  Ethmoid 
and  lower  spongy  bones  ; which,  also,  have  already  been  suffi- 
ciently described. 
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The  cavities  of  the  nose  lead  into  many  cells  in  the  bones  of 
the  face,  which,  if  not  subservient  to  the  organ,  assist  in  giv- 
ing vibration  and  tone  to  the  voice.  The  cavities  of  the  nose 
are  continued  upwards  into  the  frontal  sinuses,  and  into  the 
cells  of  the  athmoid  bone;  backward  and  upward  into  the 
sphenoid  sinus  ; and  upon  the  sides  into  the  antra  highmoriana 
or  sinuses  of  the  upper  maxillary  bones. 

The  membrane  covering  the  surface  of  these  bones  is 
called  the  memerana  schnf.idi  ri  an  a,  the  mucous  or  pitui- 
tary membrane.  It  is  of  a glandular  structure,  or  is  lubrica- 
ted by  the  mucus  discharged  by  the  follicules  on  its  surface. — « 
This  secretion  on  the  surface  of  the  membrane,  is  to  defend  its 
delicate  and  sensible  structure  from  the  effects  of  the  air,  while 
it  preserves  the  sensibility  of  the  surface  and  the  delicate  ex- 
panded nerve.  It  seems  of  a nature  to  allow  the  effluvia  to 
penetrate  it. 

It  appears  to  me,  that  a very  particular  provision  has  been 
made  against  the  too  powerful  effect  of  smells  while  the  mem- 
brane is  inflamed,  and,  consequently,  in  a state  of  great  sen- 
sibility. When  the  membrane  is  inflamed,  the  secretion  is  so 
altered,  that  the  effluvia  do  not  penetrate  so  as  to  effect  the 
nerve  in  its  state  of  extreme  sensi  bility. 

We  have  already  described  the  course  of  the  first  pair  of 
nerves  or  the  olfactory  nerves,  and  also  those  branches  of  the 
common  nerves  which  are  distributed  to  the  membrane  of  the 
nose.  These,  it  were  superfluous  to  recapitulate  here.  It 
was  suggested  as  the  most  probable  opinion,  that  the  olfacto- 
ry nerve  alone  is  subservient  to  these  parts  considered  as  the 
organ  of  smelling,  and  that  the  adventitious  branches  supply 
merely  the  common  sensibility  which  the  nerves  bestow  pro- 
miscuously over  the  body.  This  sensible  and  nervous  mem- 
brane, and  this  glandular  and  secreting  membrane,  is  ex- 
tremely vascular,  as  it  is  natural  a priori  to  suppose  ; and 
this  vascularity,  this  glandular  structure,  and  its  exposed 
state,  makes  it  liable  to  frequent  disease:  and,  when  diseas- 
ed, when  tumours  and  polypi  form  in  it,  we  must  never  forget 
the  extreme  thinness  and  delicacy  of  the  surrounding  bones, 
which,  when  they  are  either  pressed  upon  by  tumours,  or 
have  their  membranes  eroded,  are  soon  totally  destroyed. — • 

It  is  with  manifest  design,  that  the  organ  which  so  particular- 
ly admonishes  us  of  the  effluvia  diffused  in  the  air  we  breathe, 
should  have  been  placed  in  the  entrance  to  the  canal  of  the 
lungs.  It  is,  in  some  measure,  a guard  to  the  lungs,  as  the 
sensibility  of  the  tongue  guards  the  alimentary  canal.  That 
the  humidity  of  the  membrane  either  preserves  the  sensibility 
®f  the  nose,  or  is  a solvent,  in  which  the  effluvia  dissolving 
Vol.  III.  2 N 
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affect  the  nerves,  is  evident ; for  the  sense  is  lost  when  the 
membrane  becomes  dried.  The  sensibility  is  also  affected  in 
various  ways  by  too  abundant  a mucous  discharge,  or  by  an 
alteration  of  its  natural  properties  ; by  the  infarction  and 
thickening  of  the  membrane,  as  in  ozaena  ; by  obstructions 
preventing  the  current  of  air  through  the  nose,  as  in  po- 
lypi, &c. 


BOOK  IV. 


OF  THE  MOUTH,  SALIVARY  GLANDS , AND 
ORGAN  OF  TASTE . 


CHAP.  I. 


OF  THE  MOUTH  AND  TONGUE. 


Although  it  is  not  necessaiy  to  say,  that  the  mouth  Is 
u betwixt  the  nose  and  chin,”  that there  are  lips  serviceable  to 
the  purposes  of  speaking,  eating,  and  drinking  though  it  be 
not  necessary  to  lay  it  down  circumstantially,  that  there  are 
cheeks  on  the  face,  and  a tongue  in  the  mouth  ; yet  is  there 
much  important  anatomy,  and  very  useful  knowledge  necessa- 
ry to  be  acquired  here. 

Of  the  tongue,  it  is  only  necessary  to  observe  its  form,  and 
the  terms  used  in  its  description.  The  body  of  the  tongue 
consists  of  the  muscular  fibres,  with  intermingled  fat  and  cel- 
lular membrane  ; and  the  muscles  which  chiefly  compose  it, 
are  the  linguales,  styloglossi,  and  genioglossi  muscles. 

The  base  of  the  tongue  is  connected  with  the  os  hyoides. 

The  surface  applied  to  the  roof  of  the  mouth  is  the  dorsum  ; 
and  on  this  surface  there  is  to  be  observed  a middle  line,  di- 
viding the  tongue  into  two  lateral  portions  ; a division  which 
is  very  accurately  preserved  in  the  distribution  of  the  blood- 
vessels and  nertf es  of  either  side.  On  the  dorsum,  towards  the 
base,  the  surface  is  rough  with  the  papillae  maximis  and  fora- 
men csecum  of  Morgagni.  These  papilhe  are  like  small  glands 
seated  in  little  superficial  fossulse,  so  that  their  broad  mush- 
room-like heads  alone  are  seen  ; but  they  are  connected  with 
the  bottom  of  the  fossulae  bv  short  stems  or  necks.  This  is  al- 
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together  a glandular  apparatus.  The  foramen  exeunt  is,  in 
truth,  only  an  enlarged  apparatus  of  the  same  kind,  for,  in  the 
bottom  of  this  foramen,  many  glandular  papillae  stand  up  ; 
and  in  its  bottom  small  foramina  have  been  observed,  which 
are  generally  conceived  to  be  the  mouths  of  small  salivary 
ducts.*  This  secreting  mucous  surface  begins  here,  towards 
the  root  of  the  tongue,  to  resemble  the  glandular  structure  of 
the  oesophagus,  which,  by  bedewing  the  surface  of  the  morsel, 
fits  it  tor  an  easy  passage  through  the  gullet.  In  this  rough- 
ness of  the  root  of  the  tongue,  there  seems  to  be  a provision  for 
the  detention  of  the  sapid  particles,  and  the  prolonging  of  the 
sensations  of  taste. 

The  pap  ill  & peculiar  to  the  human  tongue,  are  divided 
into  four  classes.  1.  These  large*  papillae  upon  the  root  of  the 
tongue  are  the  truncatse ; and  they  are  often  studded  on  the 
dorsum  of  the  tongue  in  a triangular  form.  2.  The  lungi- 
formes  are  obtuse  papillae  found  more  forward  on  the  tongue  ; 
they  are  little  hemispherical  tumid  papillae,  or  of  a cylindrical 
shape,  with  an  obtuse  apex.  These  are  interspersed  among 
the  3d  division,  the  most  numerous  and  universally  prevalent 
papillae,  viz.  villosi  or  conicae.  4.  The  more  important  papillae, 
however,  are  those  which  are  endowed  with  peculiar  sensibility 
to  sapid  bodies  ; they  are  to  be  distinguished  by  their  superior 
redness  and  brilliancy  upon  the  point  and  edges  of  the  tongue. 

The  tongue  is  invested  with  the  cuticle  and  rete  mucosum 
like  the  skin  in  other  parts.  The  lower  surface  of  the  tongue 
is  similar  to  the  general  lining  membrane  of  the  mouth,  being  a 
villous  and  secreting  surface.  It  is  reflected  off  upon  the  bot- 
tom of  the  mouth.  It  forms  here  the  frenulum  linguae.  This 
ligament  seems  evidently  intended  to  limit  the  motion  of  the 
point  of  the  tongue  backwards.  I believe  a very  false  opinion 
has  much  prevailed,  that  the  shortness  of  this  ligament,  or  its 
being  continued  too  far  forward  toward  the  point  of  the  tongue, 
prevents  the  child  from  sucking.  The  tongue,  as  I conceive, 
would  sufficiently  perform  the  necessary  action  on  the  mother’s 
nipple,  although  its  lower  surface  were  universally  adhering  to 
the  bottom  of  the  mouth.  But,  observe  the  bad  consequences 
which  may  arise  from  cutting  this  frenulum,  from  the  obstinate 
importunity  of  the  nurse,  or  the  weakness  of  a surgeon.  The 
ranine  vein  or  artery  which  runs  near  it  may  *be  cut,  and  the 
child  will  continue  sucking  and  swallowing  its  own  blood  ; and 
children  have  actually  died,  and  the  stomach  has  been  found 

* Vater,  who  injedted  thefe  dudts,  found  them  terminating  in  a gland  near  the 
os  hyoides;  and  his  opinion  was,  that  they  had  even  a connection  with  the  thyroid 
gland.  Heifter  was  of  the  fame  opinion. 
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distended  with  blood  ! But  there  is  another  more  dreadful  ac- 
cident from  this  cutting  of  the  frenum  linguse.  A child,  says 
Mr.  Petit,  whose  frenum  had  been  cut  almost  immediately 
after  its  birth,  was  suffocated,  and  died  five  hours  afterwards. 
They  believed  that  the  operation  was  the  cause  of  the  child’s 
death  ; they  sent  for  me  to  open  the  body.  I put  my  finger 
into  its  mouth,  and  I did  not  find  the  point  of  the  tongue,  but 
only  a mass  of  flesh,  which  stopped  up  the  passage  from  the 
mouth  into  the  throat.  I cut  up  the  cheeks  to  the  masseter  mus- 
cles, to  see  what  had  become  of  the  tongue  ; I found  it  turned 
like  a valve  upon  the  fauces,  and  the  point  actually  swallowed 
into  the  pharynx.  “ Some  time  after,”  continues  Mr.  Petit, 
“ I was  called  to  the  child  of  Mr.  Varin,  Sellier  du  Roi,  whose 
frenum  they  had  cut  two  hours  after  its  birth,  and  who,  a little 
after,  had  fallen  into  the  same  situation  with  the  child  I have 
now  mentioned,  and  was  nearly  suffocated.  My  first  care 
was,  to  introduce  my  finger,  the  tongue  was  not,  as  yet,  entire- 
ly reversed  into  the  throat.  I brought  it  back  into  the  mouth  ; 
in  doing  which,  it  made  a noise  like  a piston  when  drawn  out 
of  its  syringe.”  Mr.  Petit  waited  to  find  the  effect  of  its  suck- 
ing, and,  after  hearing  the  action  of  deglutition  for  some 
minutes,  the  child  fell  again  into  the  same  state  of  suffocation. 
Several  times  he  reduced  the  tongue,  and,  at  last,  contrived 
a bandage  to  preserve  it  in  its  place  ; but,  by  the  carelessness 
of  the  nurse,  the  accident  recurred,  and  the  child  was  suffocat- 
ed during  the  night. 


CHAP.  II. 


OF  THE  SALIVARY  GLANDS. 


The  sources  of  the  saliva  are  very  numerous  ; the  parotid 
glands  or  superior  maxillary  gland,  and  socia  parotidis  ; the 
inferior  maxillary  or  submaxillary  glands ; the  sublingual 
glands  ; and,  (according  to  the  opinion  of  many,)  the  glandu- 
lar follicutes  of  the  root  of  the  tongue : the  palate,  and  even 
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the  buccinales  and  labiales,  or  glands  of  the  cheeks  and  lips, 
are  also  to  be  enumerated,  as  sources  of  saliva. 

The  parotid  gland,  as  its  name  implies,  is  that  which  lies 
near  to  the  ear.  It  is  the  largest  of  the  salivary  glands  ; and 
it  is  of  much  importance  for  the  surgeon  to  observe  its  extent 
and  connections.  A great  part  of  it  lies  before  the  ear,  and 
betwixt  the  ear  and  jaw.  It  extends  over  the  masseter  mus- 
cle, and  upward  to  the  zygoma.  But  there  is  also  great  part 
of  it  which  lies  below  the  tip  of  the  ear,  and  betwixt  the  angle 
of  the  jaw  and  the  mastoid  process.  Its  surface  is  unequal, 
and  composed  of  little  masses  or  lobules  of  gland,  united  by  a 
cellular  membrane.  The  duct  of  this  gland  was  discovered 
by  Needham,  and  afterwards  by  Steno  : it  is  very  often  called 
Steno’s  duct.  When  it  is  injected  with  quick-silver,  the 
branches  are  seen  distributed  in  a most  beautiful  and  minute 
manner  amongst  the  lobuli  of  the  gland,  and  similar  to  the 
branching  of  veins.  These  branches  have  a direction  upward, 
and  unite  into  a trunk,  which  passes  from  the  upper  part  of  the 
gland  across  the  cheek  over  the  origin  of  the  masseter  muscle  : 
it  then  pierces  the  buccinator  muscle,  and  opens  upon  the  in- 
ner surface  of  the  cheek,  opposite  to  the  second  or  third  dens 
molaris.  This  duct  has  strong  white  coats  ; but,  although  the 
mouth  of  the  duct  is  very  small,  the  duct  itself  is  dilatable  to  a 
great  size,  so  that  tubes  of  a considerable  size  have  slipt  into  it, 
and  been  buried  in  the  body  of  the  gland. 

The  socia  parotidis  is  a small  gland,  (which,  however,  is 
by  no  means  constant,)  seated  on  the  upper  side  of  the  duct  of 
the  parotid  gland,  and  just  under  the  margin  of  the  cheek- 
bone. It  opens  by  a lesser  duct  into  the  great  duct  of  Steno. — ■ 
Sometimes,  however,  instead  of  one  considerable  gland,  there 
are  several  small  ones,  seated  in  the  course  of  the  great  duct, 
and  opening  into  it  by  several  minute  ducts. 

Of  the  submaxii.lary  and  sublingual  glands.  The 
submaxillary  gland  is  of  a regular  oval  figure  ; it  lies  on  the 
tendon  of  the  digastric  muscle,  and  is  defended  by  the  angle 
of  the  lower  jaw,  while  it  is  generally  connected  with,  or  in- 
volves the  root  of  the  facial  artery.  It  is  regularly  lobulated  : 
and  its  duct  passes  forward  between  the  genioglossus  and  my- 
lo-hyoideus,  and  under  the  sublingual  gland.  The  openings  of 
the  submaxillary  ducts,  or  ducts  of  Wharton,  are  very  easily 
distinguished.  They  open  very  near  each  other  on  each  side 
of  the  frenum  linguae,  very  near  the  gums  of  the  dentes  inci- 
sivi  ; so  that  they  appear  as  if  tied  down  by  the  frenum. — 
When  these  are  excited  to  discharge  their  fluids,  they  become 
a little  erected,  their  patent  mouths  are  seen  distinctly,  and  the 
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tortuous  course  of  their  canal  in  the  bottom  of  their  mouth  may 
be  observed. 

The  sublingual  glanu  is  of  a flat  and  elongated  form  ; it 
lies  close  under  the  tongue  between  the  geniohyo-glossus  and 
mylo-hyoideus  muscles.  It  is  the  smallest  of  the  three  great 
salivary  glands.  The  two  sublingual  glands  stretching  closely 
under  the  tongue,  they  are  separated  from  the  mouth  only  by 
the  membrane  of  the  mouth.  They  have  no  large  duct,  but 
open  by  small  lateral  ducts,  with  loose  pendulous  mouths  upon 
the  lower  surface  of  the  tongue.  Besides  the  lesser  glands, 
which  every  where  are  found  under  the  lining  membrane  of 
the  mouth,  Heister,  Verdier,  and  M.  de  Bordeu,  have  des- 
cribed a glandula  molaris,  seated  betwixt  the  buccinator  and 
masseter  muscles. 

From  the  general  surface  of  the  lips,  tongue,  cheek,  and  pa- 
late, there  is  a fluid  exhaled.  This  exhaling  surface,  and  all 
those  glands,  are  excited  to  action  by  the  same  stimulus  with 
the  membrane  of  the  mouth.  The  saliva  moistens  the  surface 
of  the  mouth,  assists  in  manducation,  and  preparing  the  food  to 
be  swallowed  and  acted  upon  by  the  stomach,  and  accelerates 
digestion.  As  the  mouth  is  an  exhaling  surface,  so  is  it  an 
imbibing  and  absorbing  surface. 


CHAP.  III. 


VELUM  PALATINUM;  UVULA;  ARCHES  OF 
THE  PALATE  ; AND  AMYGDALAE. 

ThE  velum  pendulum  pal ati  is  the  vascular  and  fleshy 
membrane,  which,  hanging  from  the  bones  of  the  palate,  di- 
vides the  mouth  from  the  fauces  and  throat.  It  is  not  a sim- 
ple membrane,  but  has  betwixt  its  laminae  many  glands,  which 
open  upon  its  surface  by  little  patent  follicules,  and  is  thickened 
and  strengthened  by  muscular  fibres  : so  that  it  is  more  of  a 
fleshy  partition,  stretching  backward  and  eking  out  the  palate, 
than  a hanging  membrane. 

The  edge  of  the  velum  palati  is  not  square,  but  turned  into 
elegant  arches  ; and,  from  the  middle  of  the  arches  of  the  pal- 
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ate,  hangs  down  the  uvula,  so  named  from  its  resemblance  t© 
a grape.  It  is  a large,  soft,  and  glandular  papilla,  peculiarly 
irritable  and  moveable,  having  in  it  muscular  fibres,  and  hang- 
ing from  the  moveable  soft  palate.  It  seems  to  hang  as  a 
guard  over  the  fauces,  and,  by  its  sensibility,  in  a great  degree 
governs  the  operation  of  these  parts. 

The  arches  of  the  palate  or  f auc es  descend  on  each 
side  from  the  velum  palati.  They  are  muscular  fibres,  cover- 
ed with  the  soft  vascular  and  follicular  membrane  of  the  fau- 
ces.* There  are  two  on  each  side.  These  arches  stand  at 
some  distance  from  each  other,  so  that  the  isthmus  of  the  fau- 
ces resembles  the  double-arched  gateway  of  a citadel,  or  the 
arched  roof  of  a cathedral,  with  the  uvula  hanging  as  from 
the  central  union  of  four  semicircular  arches. 

Fig.  20. 


Anterior  Arch , 


Posterior  Arch  of 
the  Palate , 


Behind  the  soft  palate  is  the  opening  of  the  nose  backward 
into  the  throat.  Now,  the  use  of  the  velum  is  that  in  swal- 
lowing it  may  be  drawn  up  like  a valve  upon  the  posterior 
opening  of  the  nose ; and  there  being,  at  the  same  time,  an  ac- 
tion of  the  arches  of  the  palate,  the  whole  is  brought  into  a 
funnel-like  shape,  directing  the  morsel  into  the  pharynx  and 
gullet.  In  this  action,  the  direction  of  the  food  assists,  but, 


* See  vol.  I.  Conftri&or  Ifthmi  faufeium  and  Palato-pharyngeus. 
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in  vomiting,  the  valvular-like  action  of  the  velum  is  not  so  ac- 
curate ; and  often  the  nose  is  assailed  with  the  contents  of  the 
stomach. 

amygdalae.  Under  the  velum  palati,  and  betwixt  the 
arches  of  the  palate  on  each  side,  lies  a large  oval  gland  of  the 
size  and  shape  of  an  almond.  These  are  the  tonsils  or  amyg- 
dalae. The  amygdala  is  a mucous  gland  : it  is  loosely  covered 
with  the  investing  membrane  of  these  parts  : its  surface  is 
seen,  even  in  a living  person,  to  be  full  of  large  cells  like 
lacunae  ; these  communicate  ; and  the  lesser  mouths  of  the 
ducts  open  into  them.  The  gland  is  of  a soft  relaxed  nature, 
adapting  itself  to  the  extensive  motion  of  those  parts.  From 
this  naturalfy  loose  texture,  and  from  its  being  a vascular  and 
secreting  body,  exposed  to  the  immediate  vicissitudes  of  wea- 
ther, it  is  often  inflamed,  and  greatly  impedes  the  action  of 
the  surrounding  muscular  fibres  in  the  action  of  deglutition. 
The  use  of  the  amygdala  is  evidently  to  lubricate  the  passage 
of  the  throat,  and  facilitate  the  swallowing  of  the  morsel  ; and, 
for  this  reason,  are  the  mouths  of  its  ducts  cellular  and  irre- 
gular, that  they  may  retain  the  mucus  until  ejected  by  the  ac- 
tion of  deglutition.  In  this  operation,  the  amygdalae  are  as- 
sisted by  numerous  lesser  glands,  which  extend  all  over  the 
arches  of  the  palate  and  pharynx.  But  these  are  parts  which 
come  again  to  be  recapitulated,  as  introductory  to  the  account 
of  the  structure  of  the  oesophagus  and  stomach,  in  the  succeed- 
ing volume. 


CHAP.  IV. 


OF  THE  SENSE  OF  TASTING. 

On  the  surface  of  the  tongue  are  to  be  observed  erect  papil- 
lae. In  these  the  extremities  of  the  gustatory  nerve  are  ex- 
pended, and  they  are  the  seat  of  the  sense  of  tasting.  These 
papillae  are  in  the  true  skin  of  the  tongue,  and  are  extremely 
vascular.  They  are  covered  bv  the  rete  mucosum,  and  a very 
fine  cuticle,  and  indeed  they  have  much  resemblance  to  the 
papillae  of  the  skin;  while,  betwixt  these  panillae,  there  is  a fleece 
Vol.  III.  2 O 
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or  down  bearing  a perfect  analogy  to  the  villi  of  the  skin.  The 
papillae,  which  are  the  organs  of  taste,  are  to  be  seen  on  the 
point  and  edge  of  the  tongue,  and  consist  of  a pretty  large 
vascular  soft  point  which  projects  from  an  opaque  and  white 
sheath.  If  we  take  a pencil  and  a little  vinegar,  and  touch  or 
even  rub  it  strongly  on  the  surface  of  the  tongue,  where  those 
papillae  are  not,  the  sensation  only  of  a cold  liquid  is  felt  ; but 
when  you  touch  one  of  these  papillae  with  the  point  of  the 
brush,  and  at  the  same  time  apply  a magnifying  glass,  it  is 
seen  to  stand  erect  and  rise  conspicuously  from  its  sheath,  and 
the  acid  taste  is  felt  to  pass  as  it  were  backward  to  the  root  of 
the  tongue.  The  exquisitely  sensible  papillae  are  placed  only 
cn  the  point  and  edge,  of  the  tongue  ; for  the  middle  of  the 
tongue  is  rough,  and  scabrous,  not  to  give  the  sensation  of 
taste,  but  to  force  the  sapid  juices  from  the  morsel,  or  break 
down  the  solids  against  the  roof  of  the  mouth,  and  assist  in 
their  solution.  The  more  delicate  and  vascular  papilla  would 
be  exposed  to  injury  if  situated  on  the  middle  of  the  tongue. 
Before  we  taste,  the  substance  dissolved  in  the  saliva  flows 
over  the  edges  and  point  of  the  tongue,  and  then  only  comes 
in  contact  with  the  organ  of  taste. 

It  would  appear,  that  every  thing  which  affects  the  taste 
must  be  soluble  in  the  saliva  ; for  without  being  dissolved  in 
this  fluid,  it  cannot  enter  readily  into  the  pores  and  inequalities 
of  the  tongue’s  surface. 

A curious  circumstance,  in  the  sense  of  taste,  is  its  sub- 
serviency to  the  act  of  swallowing.  When  a morsel  is  in  the 
rnouth  and  the  taste  is  perfect,  our  enjoyment  is  not  full: 
there  follows  such  a state  of  excitement  in  the  uvula  and 
fauces,  that  we  are  irresistibly  led  to  allow  the  morsel  to  fall 
backward,  when  the  tongue  and  muscles  of  the  fauces  seize 
upon  it  with  a voracious  and  convulsive  grasp  and  convey  it 
into  the  stomach. — The  measure  of  enjoyment  is  then ‘full. 
This  last  short-lived  gout  is  the  acme.  Were  not  this  appetite  . 
of  the  throat  and  uvula  connected  with  the  action  which  im- 
pels the  food  into  the  stomach,  the  complete  enjoyment  of  the 
sense  of  taste  alone  would  preclude  the  brutal  resource  of  the 
Roman  feasts  : but  as  it  is,  the  connection  of  the  stomach  and 
tongue  is  such,  that  the  fulness  of  the  stomach  precludes  the 
further  enjoyment  of  the  sense  of  taste.  The  senses  of 
smelling  and  taste  have  their  natural  appetites  or  relish  ; but 
they  have  also  their  acquired  appetites,  or  delight  in  things 
which  to  unsophisticated  nature  are  disagreeable  : so  that  we 
acquire  a liking  to  snuff,  tobacco,  spirits,  and  opium.  u Na- 
ture, indeed,  seems  studiously  to  have  set  bounds  to  the  plea- 
sures and  pains  we  have  by  these  two  senses,  and  to  have  con- 
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fined  them  within  very  narrow  limits,  that  we  might  not  place 
any  part  of  our  happiness  in  them  ; there  being  hardly  any 
smell  or  taste  so  disagreeable  that  use  will  not  make  it  tolera- 
ble, and  at  last,  perhaps,  agreeable  ; nor  any  so  agreeable  as 
not  to  lose  its  relish  by  constant  use.  Neither  is  there  any 
pleasure  or  pain  of  these  senses  which  is  not  introduced  or 
followed  by  some  degree  of  its  contrary  which  nearly  balances 
it.  So  that  we  may  here  apply  the  beautiful  allegory  of  the 
divine  Socrates  : “ That  although  pleasure  and  pain  are  con- 
trary in  their  nature,  and  their  faces  look  different  ways,  yet 
Jupiter  hath  tied  them  so  together,  that  he  who  lays  hold  of 
the  one  draws  the  other  along  with  it.” 


BOOK  V. 


OF  THE  SKIN  AND  OF  THE  SENSE  OF 
TOUCH 


OF  TOUCH  AND  OF  THE  SKIN. 

By  the  sense  of  touch  we  perceive  several  qualities,  and  of 
very  different  kinds : hardness,  softness,  figure,  solidity,  mo- 
tion, extension,  and  heat  and  cold.  Now,  although  heat  be 
a quality,  and  cold  the  privation  of  that  quality,  yet  in  relation 
to  the  body,  heat  and  cold  are  distinct  sensations.  But  in  a 
more  precise  acceptation  of  the  term,  the  sense  of  touch  is 
said  to  be  the  change  arising  in  the  mind  from  external  bodies 
applied  to  the  skin,  and  more  especially  to  the  ends  of  the 
fingers. 

To  understand  the  organization  adapted  to  this  sense,  we 
must  premise,  in  a short  view,  the  structure  of  the  skin. 

OF  THE  SKIN. 

The  skin  is  divisible,  by  the  art  of  the  anatomist,  into  four 
laminae  or  membranes,  distinct  in  texture  and  appearance  as  in 
their  function  or  use,  viz.  the  cuticle,  or  epidermis;  the  cor- 
pus mucosum,  or  reticular  tissue  ; the  cutis  vera  dermis,  or 
true  skin  : but  from  this  last  there  is  separated  a vascular 
membrane,  below  which  is  the  organized  surface  of  the  true 
skin. 

The  cuticle  or  epidermis,  or  scarf  skin,  is  the  most 
superficial  lamina  of  the  skin  : it  is  a transparent  and  insensi- 
ble pellicle  which  serves,  in  some  degree,  to  resist  the  impres- 
sion of  external  bodies  on  the  surface  of  the  body,  and  to 
blunt  the  otherways  too  acute  sensation  of  the  cutis  vera.  In 
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man  it  is  very  thin,  unless  in  those  parts  which  are  exposed  to 
the  contact  of  hard  bodies,  as  the  palms  of  the  hands  and 
soles  of  the  feet.  The  thickness  of  the  cuticle  there,  how- 
ever, is  not  altogether  the  effect  of  labour  and  walking,  but 
there  is  even  in  the  foetus  a provision  for  the  defence  of  the 
skin  in  these  places.  This  is  particular,  that  by  labour  or  con- 
tinued pressure  on  the  cuticle  it  does  not  abrade  and  become 
thin  and  tender,  but  thicker,  harder,  and  the  part  more  in- 
sensible, so  as  even  to  acquire  a horny  hardness  and  transpa- 
rency. Of  this  we  have  an  example  in  the  hands  of  smiths, 
and  in  a remarkable  manner  in  the  feet  of  those  who  have  been 
accustomed  to  walk  bare-foot  on  the  burning  sands.  It  is  thus 
a protection  in  a state  of  nature  ; but  when  the  foot  comes  to 
be  unnaturally  pinched  in  shoes,  the  hard  leather  works  per- 
petually on  a point  of  the  toes,  excites  the  formation  of  cuticle 
in  the  skin  below,  which  thrown  outward  by  succeeding  lay- 
ers of  cuticle,  at  last  forms  a corn  or  clavus,  and  which,  like 
a small  nail,  has  a broad  head  with  a conical  point  shooting 
into  the  tender  skin. 

The  cuticle  is  perforated  bv  the  extremities  of  the  perspir- 
ing and  absorbing  vessels,  and  by  the  ducts  of  the  glands  of 
the  skin.  Indeed,  w hen  the  small  pores  of  the  skin  or  fora- 
mina are  examined  narrowly,  the  cuticle  is  seen  to  form 
sheaths  which  enter  into  them,  and  which,  when  torn  out,  are 
like  little  tubes  having  a perforated  point.. 

When,  by  maceration,  the  cuticle  is  separated  from  the 
skin,  as  we  draw  it  off  we  see  little  processes  of  the  cuticle, 
which  enter  into  the  pores  of  the  skin. 

Mr.  Cruickshanks  enumerates  three  classes  of  processes : 
there  appear  evidently  two.  The  first  lines  the  pores  through 
which  the  hairs  pass  : these  are  the  longest,  and  generally 
have  the  longest  diameter.  The  second  class  is  easily  distin- 
guished on  the  inside  of  the  cuticle,  which  covers  the  palms  of 
the  hands  or  soles  of  the  feet,  or  indeed  on  any  part  of  the 
cuticle  ; and  they  appear  in  regular  order  on  those  parts  of  the 
cuticle  which  correspond  with  the  parallel  or  spiral  ridges  of 
the  cutis.  The  surface  of  the  cuticle  is  uniform  next  the 
skin  ; but,  on  the  outer  surface,  it  is  rough  and  squamous. 
These  squama;  are  the  portions  of  the  cuticle,  which,  break- 
ing up,  are  rubbed  off ; and  thus  there  is  a perpetual  change, 
by  the  formation  of  new  cuticle  under  the  old,  and  the 
abrasion  or  desquamation  of  the  old  surface. 

In  youth,  the  cuticle  is  thin  and  transparent ; in  old  age,  it 
becomes  thick,  rough,  and  furrowed  : 

deformem  pro  cure  pellem 

Pendenteifque  genas  et  taleis  adfpife  rugas 
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Qualeis  umbriferos  nbi  pandit  tabraca  fakes 
In  vetula  fealpit  jam  mater  fimia  bucca. 

The  nails  are  naturally  connected  with  the  cuticle,  for  they 
remain  attached  to  it,  and  separate  from  the  true  skin  by  ma- 
ceration and  beginning  putrefaction.  The  nails  are  to  give 
firmness  and  resistance  to  the  points  of  the  fingers.  Although 
they  take  a very  universal  adhesion,  it  is  chiefly  from  the  root 
that  they  grow  and  shoot  out  to  the  point  of  the  fingers,  to 
which  they  adhere  firmly.  Over  the  root  of  the  nail  the  cuti- 
cle projects,  and  under  it  the  rete  mucosum  is  extended  ; and 
under  this,  and  defended  by  it,  are  the  papillae  of  the  skin 
also. 

Like  the  cuticle,  the  nails  are  without  vessels  or  sensation  : 
they  are  undergoing  a perpetual  growth,  and  are  worn  down 
by  labour.  When  cherished,  they  grow  to  an  amazing  length, 
and  curve  a little  over  the  points  of  the  fingers  ; and  serve,  in 
some  nations,  as  a most  unequivocal  sign  of  perfect  idleness 
and  consequent  gentility,  since  the  fingers  become  absolutely 
useless.  By  disease,  I have  seen  very  large  crooked  horns 
projecting  from  the  stool  of  the  nail  of  the  toes.  They  were 
thus  monstrously  increased  by  superimposed  laminae  shoved  off 
by  the  more  recent  ones. 

OF  THE  HAIRS. 

The  hairs  grow  from  a bulbous  root,  seated  in  the  cellular 
membrane.  This  bulb  is  vascular,  and  has  connection,  by 
vessels,  with  the  cellular  texture.  It  consists  of  a double 
membrane  ; the  outer  is  a kind  of  capsule  which  surrounds  the 
other,  and  stops  at  the  pore  in  the  skin,  and  does  not  form  part 
of  the  hair.  Betwixt  these  capsules,  there  is  a cellular  tissue, 
and  the  space  is  commonly  found  filled  with  a bloody  fluid.  In 
the  bottom  of  the  inner  sac,  there  is  a small  body,  called  mon- 
ticule by  Duverney,  from  which  the  hair  is  seen  to  arise  ; and 
if  this  is  left  when  the  bulb  of  the  hair  is  pulled  out,  the  hair 
will  be  regenerated. 

The  root  of  the  hairs,  says  Mr.  Winslow,  is  covered  by  a 
strong  white  membrane,  which  is  connected  with  the  skin  and 
cellular  membrane.  Within  the  root,  there  is  a kind  of  glue, 
some  fine  filaments  of  which  advance  to  form  the  stem  which 
passes  through  the  small  extremity  of  the  bulb  to  the  skin.— - 
As  the  stem  passes  through  the  root,  the  outer  membrane  is 
elongated  in  form  of  a tube,  which  closely  invests  the  stem  and 
is  entirely  united  with  it.  And  many  authors  agree,  that  the 
hair  does  not  perforate  the  cuticle,  but  takes  from  it  merely  a 
vagina  which  accompanies  it. 
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RETE  MUCOSUM. 

The  rete  or  corpus  mucosum,  lies  betwixt  the  cuticle  mid 
the  surface  of  the  true  skin.  It  is  a mucous  layer,  pervaded 
by  the  little  fibrillse  passing  betwixt  the  skin  and  cuticle.  I 
consider  it  as  a soft  bed  to  envelope  and  preserve  the  papillae 
of  the  skin,  and  as  intended  to  become  cuticle  in  due  succes- 
sion. It  was  considered,  by  Albinus,  as  of  a nature  adapted 
to  imbibe  the  fluids  through  the  cuticle,  and  as  a production 
of  the  epidermis.  M.  Meckel  believed  it  to  be  only  a mucous 
fluid,  inspissated  into  the  form  of  a membrane  ; and  that  it  was 
dissolved  by  putrefaction,  while  the  skin  and  cuticle  remain- 
ed firm.  It  is  the  seat  of  colour  in  the  skin,  and  is  of  a white 
transparency  in  the  albino,  and  in  the  inhabitants  of  temperate 
climates.  It  is  black  in  the  negro  ; copper-coloured  in  the 
mulatto  ; yellow  in  the  Egyptian.  It  is  supposed  to  preserve 
the  negro  from  the  heat  of  the  climate  ; but  I conceive  that 
the  power  of  resisting  the  baneful  effects  of  warm  climates, 
must  be  looked  for  in  other  constitutional  peculiarities  : for 
certainly  a surface  which  absorbs  the  light  must  produce  heat 
more  rapidly  than  a white  one,  which  repels  it.  The  ladies 
know  that  the  effect  of  a black  veil,  in  intense  sun-shine,  is  to 
scorch  the  cheeks.  The  rete  mucosum  changes  its  shades  of 
colour  in  Europeans,  from  the  effect  of  light,  and  sometimes 
makes  changes  in  the  constitution,  as  in  the  colour  of  the  areolte 
which  surround  the  nipple. 

While  the  rete  mucosum  has  its  peculiar  use  of  defending 
the  delicate  surface  of  the  papillae  ol  the  skin,  I conceive  it  to 
be  undergoing  a perpetual  change  ; to  be  thrown  off  in  succes- 
sion from  the  vascular  surface  of  the  skin,  and  in  its  turn  to 
form  the  cuticle  by  its  outer  layers.  The  inner  surface  of  the 
rete  mucosum  is  softer  and  more  pulpy,  the  outward  surface 
more  allied  to  the  cuticle,  which  gives  occasion  to  Mr.  Cruick- 
shanks  to  say  it  is  double. 

Under  the  rete  mucosum  and  on  the  surface  of  the  skin, 
there  is  a soft  vascular  membrane,  which  is  still  above  the  po- 
rous and  glandular  true  skin.  It  was  first  demonstrated  by' 
injections  in  subjects  who  had  died  of  small-pox,  and  is  also 
so  much  strengthened  by  other  inflammatory  actions  of  the 
vessels  of  the  skin,  as  to  be  capable  of  demonstration.  It  was 
at  first  supposed  that  this  vascular  membrane  was  the  rete  mu- 
cosum successfully  injected  ; but  afterwards  it  was  found,  that 
this  vascular  membrane  existed  independently  of  the  rete  mu- 
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cosum.*  Mr.  Cruickshanks  conceives  that  it  is  cuticle  in  its 
state  of  formation,  and  that  the  rete  mucosum  is  in  fact  a cu- 
ticle advancing  to  the  state  of  perfect  maturation.  But  I 
should  rather  believe  that  this  is  a vascular  surface,  not  chan- 
geable, nor  losing  its  vascularity  to  be  thrown  off  in  form  of 
rete  mucosum  ; but,  in  itself,  the  organized  surface,  which  is 
to  form  the  rete  mucosum,  and  which  excretion  does  in  suc- 
cession become  cuticle.  This  vascular  surface  of  the  skin,  for 
such  I must  suppose  it,  although  it  be  capable  of  being  separa- 
ted by  long  maceration  and  putrefaction,  into  something  like  a 
distinct  membrane,  is  the  seat  of  the  small-pox  pustule,  and 
probably  of  many  other  cutaneous  diseases. 

There  are  three  laminae  above  the  true  skin,  distinguished 
by  their  character  ; the  cuticle,  the  rete  mucosum,  and  the 
vascular  membrane : but  as  some  have  divided  the  rete  muco- 
sum into  the  lamina,  Mr.  Cruickshanks  has  separated  two 
vascular  layers  from  the  surface  of  the  skin.  They,  who  are 
fond  of  such  minute  subdivisions,  may  thus  enumerate  five 
laminae  or  membranes,  before  coming  to  the  porous  surface  of 
the  true  skin. 


OF  THE  TRUE  SKIN. 

The  true  skin  is  the  dense,  elastic,  and  vascular  membrane 
which  is  under  these  outer  laminae,  already  treated  of.  While 
it  has  firmness,  strength,  and  elasticity  to  defend  the  body  ; it 
is  also  an  organized  surface,  as  important  in  its  function  and 
the  healthy  action  of  the  system  depending  upon  it  nearly 
as  closely  as  on  the  action  of  the  lungs  and  surface  of  the 
intestines. 

The  skin  is  dense  on  the  outer  surface,  while  the  internal 
layers  are  loose,  and  gradually  degenerate  into  the  cellular  sub- 
stance. On  the  lips,  eye-lids,  &c.  the  skin  becomes  thin  and 
transparent. 

We  have  to  attend  to  the  pores  and  villi  of  the  skin  ; on  nar- 
rowly observing  the  surface  of  the  skin,  we  find  it  irregularly 
porous.  These  are  the  ducts  of  sebaceous  glands,  which  are 
lodged  in  the  skin.  They  transmit  the  hairs  also,  and  are  the 
perspiring  and,  probably,  the  absorbing  pores  ; or,  at  least, 
within  these  larger  pores  it  is  probable  the  absorbing  and  trans- 
piring vessels  terminate.  These  pores  are  most  remarkable 
about  the  nose,  mouth,  palms  of  the  hands,  and  soles  of  the 

* Mr.  Baynham,  who  difcovered  this  vafcular  furface,  conceived  that  he  had 
injedted  the  rete  mucofum.  We  are  to  find  the  further  elucidation  of  this  piece 
of  anatomy  from  Mr.  Cruickfhanks. 
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feet.  Into  these  pores  of  the  true  skin,  as  we  have  mentioned, 
little  sheaths  of  the  cuticle  enter,  and  through  these  sheaths 
the  perspiring  matter  must  consequently  escape.  But,  in 
death,  the  action  of  the  perspiring  vessels  ceasing,  the  pores 
of  the  cuticle  are  no  longer  pervious  to  the  fluids,  and  there  is 
no  perspiration  or  exudation  through  them. 

The  villi  of  the  skin  project  above  its  surface,  like  the  pile  of 
velvet.  They  vary  much  in  size,  and  are,  in  some  places,  very 
much  prolonged.  They  conduct  the  sensible  extremities  of 
the  cutaneous  nerves  to  form  the  organ  of  the  sense  of  touch- 
ing ; and,  like  the  papillae  of  the  tongue,  they  suffer  an  erec- 
tion and  excitement  preparatoiy  to  the  reception  of  the  im- 
pression. 


IU.JU 


■■ 


P ‘IOC. 


firtr.  /. 


EXPLANATION 


OF  THE 

PLATES. 


PLATE  V. 


Fig.  1. 

The  eye  with  the  cornea  cut  away,  and  the  sclerotic  coat 
dissected  back.* 

a.  The  optic  nerve. 

b.  The  sclerotic  coat  dissected  back,  so  as  to  show  the 

vessels  and  nerves  of  the  choroid  coat, 
cc.  The  ciliary  nerves  seen  piercing  the  sclerotic  coat, 
and  passing  forward  to  be  distributed  to  the  iris, 
d.  A small  nerve  passing  from  the  same  source  to  the  same 
destination,  but  appearing  to  give  off  no  branches, 
e e.  Two  of  the  ven.e  vorticose. 

f.  A point  of  the  sclerotic  coat  through  which  the  trunk  of 

one  of  the  veins  had  passed. 

g.  A lesser  venous  trunk. 

h.  The  orbiculus  ciliaris  of  Zinn ; the  ciliary  ligaments  of 

others. 

i.  The  iris. 

k.  The  straight  fibres  of  the  iris. 

l.  A circle  of  fibres  or  vessels  which  divide  the  iris  into  the 

larger  circle  k,  and  the  lesser  circle  m. 

m.  This  points  to  the  lesser  circle  of  the  iris. 

n.  The  fibres  of  the  lesser  circle. 

o.  The  pupil. 


* See  Zinn,  Tab.  iv. 
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Fig.  2. 

A dissection  of  the  coats  of  the  eye,  as  they  appeared  when 
hung  in  spirits. 

A.  The  OPTIC  NERVE. 

B.  The  sclerotic  coat  folded  back. 

c.  The  choroid  coat  hanging  by  its  attachment  to  the 
sclerotic  coat. 

D.  The  vessels  of  the  retina  seen  as  they  appeared  sus- 
pended in  the  fluid  ; the  medullary  part  of  this  coat 
being  washed  away. 


Explanation  of  Plate  VI. 

Fig.  1. 

The  lfns  covered  with  its  capsule,  and  minutely  injected  in 
the  foetus  calf. 

a.  The  arteria  centralis  retina. 

B.  The  fringe  remaining  with  the  margin  of  the  lens  from 
the  attachment  of  the  vessels  of  the  ciliary  body. 

Fig.  2. 

This  figure  shews  the  attachment  of  the  capsule  of  the  lens 
to  the  membrana  pupillaris,  in  the  foetus  calf. 

A.  The  capsule  of  the  lens  very  minutely  injected  ; the  lens 

has  been  allowed  to  escape,  and  the  membrane  hangs 
by  its  attachment  to  the  membrana  pupillaris. 

B.  That  part  ol  the  capsule  which  covers  the  fore  part  of  the 

lens  ; in  which,  not  a vessel  is  to  be  seen. 

C.  The  membrana  pupillaris,  very  minutely  injected. 

D.  The  iris,  to  the  circle  of  which,  the  membrana  pupillaris 

is  seen  to  be  attached,  and,  consequently,  to  close  the 
pupil. 

E.  The  CILIARY  PROCESSES. 

Fig.  3. 

The  ciliary  processes,  the  iris,  and  membrana  pupil- 
laris, as  they  appear  in  the  human  foetus  of  the  seventh 
month. 
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Fig.  4. 

The  appearance  of  a vessel  which  took  its  course  across  the 
pupil  in  the  full-grown  foetus,  indicating,  that  the  membrana 
pupillaris  was  still  present,  although  it  had  become  pellucid. 

Fig.  5. 

A section  of  the  optic  nerve,  to  show  its  great  degree  of 
vascularity. 

A.  The  body  of  the  nerve  quite  red  with  injection. 

B.  The  coat  of  the  nerve. 


Explanation  of  Plate  VII. 

Fig.  1. 

The  representation  of  an  eye  with  a cataract,  dissected. 

A.  The  cornea  cut  from  the  sclerotic  coat,  and  hanging  by 
a shred. 

e.  The  sclerotic  coat. 

c.  The  iris. 

d.  The  opaque  lens  or  cataract,  it  is  seen  to  have  formed 

an  adhesion  with  the  iris. 

Fig.  2. 

This  figure  represents  the  effect  of  couching  a soft  cataract. 
The  needle,  instead  of  depressing  the  cataract,  cut  it  into  three 
pieces. 

a a.  The  cut  edge  of  the  sclf  rotic  coat. 

b.  The  choroid  coat,  and  ciliary  processes. 

c.  The  cataract  adhering  to  the  ciliary  processes  in  three  dis- 

tinct pieces. 

Fig.  3. 

This  figure  represents  the  place  into  which  the  couching 
needle  must  be  introduced. 

A.  The  pupil  seen  through  the  transparent  cornea. 
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b.  The  iris. 

c.  The  needle,  with  the  handle  elevated,  so  as  to  depress 

the  point. 

D.  The  lens  and  point  of  the  needle  in  outline  ; this  repre- 
sents the  position  of  the  lens  when  depressed  : to  com- 
plete the  operation,  it  must  be  carried  a little  back  be- 
fore withdrawing  the  needle. 

Fig.  4. 

A scheme,  shewing  the  bad  effect  of  introducing  the  needle 
near  the  margin  of  the  cornea. 

A.  The  VITREOUS  HUMOUR. 
b.  The  LENS. 

c c.  The  ciliary  body  ; on  the  lower  part,  torn  by  the  nee- 
dle. 

D D.  The  iris. 

e.  The  anterior  chamber  of  the  aqueous  humour. 

Fig.  5. 

Shows  the  situation  of  the  cataract  when  depressed. 

A.  The  anterior  chamber  of  the  aqueous  humour. 

b.  The  posterior  chamber  of  the  aqueous  humour. 

c.  The  iris. 

D.  The  vitreous  humour  occupying  the  seat  of  the  lens. 

E.  The  depressed  lens  or  cataract. 


Explanation  of  Plate  VIII. 


Showing  some  varieties  in  the  structure  of  the  ear  in  the 
lower  animals. 


Fig.  1. 


The  ear  of  the  lobster. 

a.  The  membrane  which  covers  the  projecting  mouth  of  the 
shell  containing  the  organ  of  hearing. 

B.  A transparent  pulp  or  vesicle,  upon  the  bottom  of  which, 
the  web  of  the  nerve  is  expanded. 

c.  The  inside  of  the  shell  containing  the  organ,  which  is,  of 
course,  represented  broken  open. 
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Fig.  2. 

This  represents  a little  bone  which  is  suspended  in  contact 
with  the  pulp  of  the  nerve,  and  which  is  seen  but  imperfectly 
in  the  first  figure. 

A.  The  bone. 

b.  An  elastic  membranous,  or  rather,  cartilaginous  substance , 
by  which  the  bone  is  suspended. 

Fig.  3. 

The  head  of  a haddock  with  the  bones  broken  up,  to  shew 
the  brain  and  semicircular  canals. 

A.  The  BRAIN. 

Co  The  SEMICIRCULAR  CANALS. 

Fig.  4. 

The  organ  of  hearing  taken  out  and  displayed. 

A.  The  SACCULUS  VESTIBULI. 

B.  The  bony  concretion  which  lies  within,  and  which,  by  its 

vibration,  increases  the  impulse. 

€.  The  auditory  nerve  passing  to  be  distributed  on  the 
sacculus  vestibuli,  and  the  extremities  of  the  semicircu- 
lar  canals. 

D D d.  The  three  semicircular  canals, 
e.  One  of  the  extremities  of  the  semicircular  canals  in  which 
the  branch  of  the  nerve  is  seen  to  be  expanded. 
e„  A lesser  division  of  the  auditory  nerve. 

Fig.  5. 

The  head  of  a frog  with  the  skin  taken  ofF : and  we  now  see 
the  cavity  of  the  tympanum  in  this  animal,  over  which  the 
common  integuments  of  the  head  spread  tense,  so  as  to  answer 
the  purpose  of  the  membrana  tympani. 

A.  The  point  of  a little  elastic  bone  which  is  attached  behind 
the  tense  integuments,  and  receives  their  vibration. — 
Its  further  connections  are  seen  in  the  next  figure. 

Fig.  6. 

A magnified  view  of  the  internal  structure  of  the  frog’s  ear. 
A.  The  first  bone,  which  is  attached  to  the  skin, 
s.  The  second  bone,  which  has  its  inner  extremity  enlarged 
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so  as  to  fill  up  the  foramen  ovale,  which  leads  into  the 
inner  cavity  of  the  ear. 

c.  The  great  inner  cavity  of  the  ear  of  this  animal,  answering 
to  the  vestibule  of  the  more  perfect  structure. 

D.  A chalky  concretion  which  lies  within  this  cavity. 

Fig.  7. 

The  head  of  a serpent. 

a.  A bone  connected  with  the  lower  jaw. 

b,  A bone  which  passes  from  the  integuments  (behind  the 

large  bone  a)  to  the  opening  into  the  cavity  of  the  ear, 
and  which,  of  course,  receives  and  conveys  the  vibra- 
tion of  sound  into  the  cavity  which  contains  the  expan- 
ded nerve. 

Fig.  8. 

The  head  of  the  land  tortoise. 

a.  A large  scale  which  serves  the  use  of  the  membrana  tym- 
pani. 

B.  A single  bone  which  is  seen  to  pass  through  the  cavity  of 
the  tympanum  : it  is  attached  by  an  elastic  brush  of 
fibres  to  the  scale  a,  and  is  enlarged  to  a head  upon  its 
inner  extremity.  This,  filling  up  the  foramen  of  the 
inner  cavity,  conveys  the  vibration. 


Explanation  of  Plate  IX. 


In  this  plate,  the  anatomy  of  the  bones  of  the  human  ear  is 
explained. 

Fig.  1. 

We  have  here  the  bones  which  form  the  chain  betwixt  the 
membrane  of  the  tympanum  and  the  membrane  of  the  foramen 
ovale. 

a.  The  malleus. 

b.  The  incus. 

c.  The  stapes. 


Bell  cUl1. 


EXPLANATION  OF  THE  PLATES. 


305 


D.  The  os  orbiculare  which  forms  the  articulation  betwixt 
the  incus  and  stapes. 

Fig.  2. 

In  this  figui'e,  we  have  a view  of  the  inside  of  the  temporal 
bone,  the  petrous  portion  being  broken  away  : we  see  the  cavi- 
ty of  the  tympanum,  the  membrane  of  the  tympanum,  and  the 
chain  of  bones. 

A.  The  groove  for  the  lodgement  of  th>  . teral  sinus. 

B.  The  hole  in  the  sphenoid  bone  for  the  passage  of  the  artery 

of  the  dura  mater. 

c.  The  petrous  portion  of  the  temporal  bone. 

D.  The  irregular  cavity  of  the  tympanum  laid  open  by  the 

breaking  off  of  the  petrous  part  of  the  temporal  bone.  ' 

E.  The  membrane  of  the  tympanum  closing  the  bottom  of 

the  meatus  auditorius  externus. 
f.  The  malleus,  the  long  handle  of  which  is  seen  to  be  at- 
tached to  the  membrane  of  the  tympanum  e. 

G.  The  incus,  united  to  the  great  head  of  the  malleus  F. 

H.  The  stapes,  which  is  seen  to  be  articulated  with  the  long 

extremity  of  the  incus  through  the  intervention  of  the 
os  orbiculare. 

Fig.  3. 

Shows  the  division  of  the  temporal  bone  into  the  squamous 
and  petrous  portions. 

Fig.  4. 

A.  The  squamous  part  of  the  temporal  bone. 

B.  The  circular  ring,  which  forms  the  meatus  auditorius 

externus  in  the  child. 

c.  The  zigomatic  process. 

d.  Cells,  which  afterwards  enlarge  into  those  of  the  mastoid 

process. 

Fig.  5. 

The  petrous  portion  of  the  bone,  with  a view  of  the  tym- 
panum. 

a.  The  cavity  of  the  tympanum. 

b.  Mastoid  cells. 
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)).  The  foramen  o v ale,  into  which  the  stapes  (see  fig.  1.  e. 
and  fig.  2.  h.)  is  lodged. 

E.  The  more  irregular  opening  of  the  foramen  rotundum. 

Fig.  6. 

Represents  the  labyrinth  of  the  human  ear,  with  the  solid 
bone  which  surrounds  it  cut  away. 

A.  The  foramen  ovale. 

b.  The  three  semicircular  canals. 

d.  The  COCHLEA. 

e.  The  tube,  which  conducts  the  portio  dura  of  the  seventh 

pair  through  the  temporal  bone. 

• Fig.  7. 

Explains  the  manner  in  which  the  lamina  spiralis  divides 
the  cochlea  into  two  scalse,  and  the  opening  of  the  one  scala  in- 
to the  common  cavity  of  the  vestibule,  and  the  termination  of 
the  other  in  the  foramen  rotundum. 

a.  The  bone  broken,  so  as  to  show  the  cavity  of  the  tympa- 
num. 

B.  The  FORAMEN  OVALE. 

c.  Cellular  structure  of  the  bone. 

D.  The  FORAMEN  ROTUNDUM. 

E.  One  of  the  scal.e  of  the  cochlea,  which  is  seen  to  termi- 

nate in  the  foramen  rotundum. 

f.  The  other  scala,  which  is  seen  to  communicate  with  the 

vestibule. 


Explanation  of  Plate  X. 

These  two  figures  are  taken  from  the  beautiiul  plates  of  Pro- 
fessor Scarpa,  and  illustrate  the  soft  parts  contained  within  the 
osseous  labyrinth,  and  the  distribution  of  the  nerves. 

Fig.  1. 

There  is  seen  the  membranous  semicircular  canals,  their 
common  belly,  and  the  distribution  of  the  acoustic  or  auditory 
nerve. 

a.  The  ampulla  of  the  superior  membranous  semicircular 
canal. 
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b.  The  SUPERIOR  MEMBRANOUS  semicircular  canal. 

c.  The  ampulla  of  the  external  membranous  canal. 

d.  The  other  extremity  of  the  external  canal. 

e.  The  ampulla  of  the  posterior  membranous  semicircular 

canal. 

f.  The  posterior  semicircular  canal. 

g.  The  common  canal  of  the  superior  and  posterior  canal. 

h h.  The  sac  common  to  the  membranous  semicircular  canals, 
viz.  the  alveus  communis. 
i.  The  body  or  trunk  of  the  acustic  nerve. 

k.  The  larger  branch  of  the  nerve. 

l.  A filament  of  the  nerve  to  the  sacculus  vestibuli. 

m.  The  lesser  branch  of  the  acustic  nerve. 

n.  A filament  of  the  cochlea. 

o o.  Filaments  of  the  larger  branch  of  the  acustic  nerve  to  the 
ampullae  of  the  superior  and  exterior  semicircular 
canals. 

р.  The  expansion  of  the  nerve  on  the  common  alveus, 
qq.  Nervus  communicans  faciei  or  portio  dura. 

r.  The  beginning  of  the  spiral  lamina  of  the  cochlea. 

s.  The  osseous  canal  of  the  nerve,  which  forms  part  of  the 

foramen  auditorius  internus. 

t.  The  cochlea. 

* Fig.  2. 

The  distribution  of  the  nerve  in  the  cochlea  seen  by  a section 
of  the  internal  auditory  canal  and  cochlea. 

a.  The  superior  osseous  semicircular  canal. 

b.  The  posterior  osseous  semicircular  canal. 

с.  The  external  osseous  semicircular  canal. 

d.  The  bottom  of  the  great  foramen  auditorius  inter- 

nus. 

e.  The  trunk  of  the  great  acustic  nerve. 

f.  The  anterior  fasciculus  of  the  acustic  nerve. 

g.  A plexiform  twisting  in  the  anterior  fasciculus  of  the 

nerve. 

h.  A gangliform  swelling  of  the  nerve. 

i.  The  greater  branch  of  the  anterior  fasciculus. 

k.  The  lesser  branch. 

l.  A filament  of  the  anterior  fasciculus  to  the  hemispherical 

vesicle  of  the  vestibule. 

m.  A branch  to  the  beginning  of  the  lamina  spiralis. 

n.  The  posterior  fasciculus  of  the  acustic  nerve. 

o.  The  filaments  about  to  enter  the  tractus  spiralis  foraminu- 

losus. 
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p.  These  nerves  seen  upon  the  modiolus, 
q q.  The  filaments  of  the  nerve  passing  forward  betwixt  the 
two  planes  of  the  lamina  spiralis, 
r r.  Their  termination  on  the  soft  part  of  the  lamina  spiralis, 
s.  The  nerves  expanded  on  the  second  gyrus  of  the  modiolus. 
1 1 u u.  Their  further  distribution  on  the  lamina  spiralis. 

W,  The  INFUNDIBULUM. 

$y.  The  last  turn  and  termination  of  the  lamina  spiralis  in  the 
infundibulum. 


END  OF  THE  THIRD  VOLUME. 


